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THROMB OPQEETIN MIMETICS 

FIELD OF THE INVENTION 
This invention relates to thrombopoietin (TPO ) mimetics and their use as 
5 promoters of thrombopoiesis and megakaryocytopoiesis. 

BACKGROUND OF THE INVENTION 
Megakaryocytes are bone marrow-derived cells, which are responsible for 
producing circulating blood platelets. Although comprising <0.25% of the bone manrow 

10 cells in most species, they have >10 times the volume of typical marrow cells. See Kuter et 
al. Proc. Natl. Acad. Aci. USA 91: 11104-11108(1994). Megakaryocytes undergo a 
process known as endomitosis whereby they replicate their nuclei but fail to undergo cell 
division and thereby give rise to polypoid cells. In response to a decreased platelet count, 
the endomitotic rate increases, higher ploidy megakaryocytes are formed, and the number 

15 of megakaryocytes may increase up to 3-fold. SeeHarker J. Clin. Invest. 47:458-465 
(1968). In contrast, in response to an elevated platelet count, the endomitotic rate 
decreases, lower ploidy megakaryocytes are formed, and the number of megakaryocytes 
may decrease by 50%. 

The exact physiological feedback mechanism by which the mass of circulating platelets 

20 regulates the endomitrotic rate and number of bone marrow megakaryocytes is not known. The 
circulating thrombopoietic factor involved in mediating this feedback loop is now thought to be 
thrombopoietin (TPO). More specifically, TPO has been shown to be the main humoral 
regulator in situations involving thrombocytopenia. See, e.g., Metcalf Nature 369:519-520 
(1994). TPO has been shown in several studies to increase platelet counts, increase platelet size, 

25 and increase isotope incorporation into platelets of recipient animals. Specifically, TPO is 
thought to affect megakaryocytopoiesis in several ways: (1) it produces increases in 
megakaryocyte size and number; (2) it produces an increase in DNA content, in the form of 
polyploidy, in megakaryocytes; (3) it increases megakaryocyte endomitosis; (4) it produces 
increased maturation of megakaryocytes; and (5) it produces an increase in the percentage of 

30 precursor cells, in the form of small acetylcholinesterase-positive cells, in the bone marrow. 

Because platelets (thrombocytes) are necessary for blood clotting and when their 
numbers are very low a patient is at risk of death from catastrophic hemorrhage, TPO has 
potential useful application in both the diagnosis and the treatment of various 
hematological disorders, for example, diseases primarily due to platelet defects (see Harker 

35 et al. Blood 91: 4427-4433 (1998)). Ongoing clinical trials with TPO have indicated that 
TPO can be administered safely to patients (see Basser et al. Blood 89: 3118-3128 (1997); 
Fanucchi et al. New Engl. J. Med. 336: 404-409 (1997)). In addition, recent studies have 
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provided a basis for the projection of efficacy of TPO therapy in the treatment of 
thrombocytopenia, and particularly thrombocytopenia resulting from chemotherapy, 
radiation therapy, or bone marrow transplantation as treatment for cancer or lymphoma. 
(See Haiker, Cutl O p™. Hematol. 6: 127-134 (1999)). 
5 The gene encoding TPO has been cloned and characterized. See Kuter et aL, 

X* Proc. Natl. Acad. Sci. USA 91: 11104-1 1108 (1994); Barley et al., CeH77: 

1 1 17-1 124 (1994); Kaushansky et al., Nature 369:568-571 (1994); Wendling et al., Nature 
369: 571-574 (1994); and Sauvage et al., Nature 369: 533-538 (1994). 
Thrombopoietin is a glycoprotein with at least two forms, with apparent molecular masses 
10 of 25 kDa and 31 kDa, with a common N-terminal amino acid; sequence. See, Baatout, 
Haemostasis 27: 1-8 (1997); Kaushansky, New Engl. J . Med. 339: 746-754 (1998). 
Thrombopoietin appears to have two distinct regions separated by a potential Arg-Arg 
cleavage site. The amino-teiminal region is highly conserved in man and mouse, and has 
some homology with erythropoietin and interferon-a and interferon-b. The carboxy- 
15 terminal region shows wide species divergence. 

The DNA sequences and encoded peptide sequences for human TPO receptor (TPO- 
R; also known as c-mpl) have been described. (See, Vigon et al. Proc. Natl. Acad. Sci. USA 
89: 5640-5644 (1992)). TPO-R is a member of the haematopoietin growth factor receptor 
family, a family characterized by a common structural design of the extracellular domain, 
20 including for conserved C residues in the N-terminal portion and a WSXWS motif close to 
the transmembrane region. (SeeBazan Proc. Natl. Acad. Sci . USA 87:6934-6938 
(1990)). Evidence that this receptor plays a functional role in hematopoiesis includes 
I observations that its expression if restricted to spleen, bone marrow, or fetal liver in mice 

(see Souyri et al. Cell 63: 1137-1147 (1990)) and to megakaryocytes, platelets, and CD34+ 
25 cells in humans (see Methia et al. Blood 82 : 1395-1401 (1993)). Further evidence for 
TPO-R as a key regulator of megakaryopoiesis is the fact that exposure of CD34+ cells to 
synthetic oligonucleotides antisense to TPO-R RNA significantly inhibits the appearance of 
megakaryocyte colonies without affecting erythroid or myeloid colony formation. Some 
workers postulate that the receptor functions as a homodimer, similar to the situation with 
30 the receptors for G-CSF and erythropoietin, (see Alexander et al. EMBOJ. 14: 5569-5578 
(1995)). 

The slow recovery of platelet levels in patients suffering from thrombocytopenia is a 
serious problem, and has lent urgency to the search for a blood growth factor agonist able to 
accelerate platelet regeneration (see Kuter, Seminars in Hematology, 37: Supp 4: 41-49 
35 (2000)). 

It would be desirable to provide compounds which allow for the treatment of 
thrombocytopenia by acting as a TPO mimetic. 

-2- 
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As disclosed herein it has unexpectedly been discovered that certain hydroxy- 1-azo- 
benzene derivatives are effective as agonists of the TPO receptor, they are potent TPO 
mimetics. 

SUMMARY OF THE INVENTION 
This invention relates to compounds of Formula (I): 




wherein: 



10 R, R 1 , R 2 and R 3 are each independently selected from hydrogen, C^galkyl, 

-(CH^pOR 4 , -C(0)OR 4 , formyl, nitro, cyano, halogen, aryl, substituted aryl, 
substituted alkyl, -S(0) n R 4 , cycloalkyl, -NR 5 R 6 , protected -OH, -CONR 5 R 6 , 
phosphonic acid, sulfonic acid, phosphinic acid, -S02NR 5 R 6 , and a heterocyclic 
methylene substituent as represented by Formula (IH), 



15 



r4 X 



v (ni) 

where, 
pis 0-6, 
n is 0-2, 

20 V, W, X and Z are each independently selected from O, S and NR 16 , where 

R 16 

is selected from: hydrogen, alkyl, cycloalkyl, Cj-C^aryl, substituted alkyl, 
substituted cycloalkyl and substituted Ci-Ci2 ar y 1 » 

R 4 is selected from: hydrogen, alkyl, cycloalkyl, Ci-C^aryl, substituted alkyl, 
substituted cycloalkyl and substituted C\-C\2^yh and 
25 R 5 and R 6 are each independently selected from hydrogen, alkyl, substituted 

alkyl, C3_6cycloalkyl, and aryl, 

or R 5 and R 6 taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen; 
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mis 0-6; and 

AR is a cyclic or poly cyclic aromatic ring containing from 3 to 16 carbon atoms 
5 and optionally containing one or more heteroatoms, provided that when the 

number of carbon atoms is 3 the aromatic ring contains at least two heteroatoms 
and when the number of carbon atoms is 4 the aromatic ring contains at least one 
heteroatom, and optionally substituted with one or more substituents selected 
from the group consisting of: alkyl, substituted alkyl, aryl, substituted 
10 cycloalkyl, substituted aryl, aryloxy, oxo, hydroxy, alkoxy, cycloalkyl, acyloxy, 

amino, N-acylamirio, nitro, cyano, halogen, -C(0)OR 4 , -C(O)NR 10 R 11 , - 
S(O) 2 NR 10 R 1 ! , -S(0) n R 4 and protected -OH, 
where n is 0-2, 

R 4 is hydrogen, alkyl, cycloalkyl, Ci-C^aryl, substituted alkyl, substituted 

15 cycloalkyl and substituted Cj-C^aryU and 

R 10 and R 1 1 are independently hydrogen, cycloalkyl, Cj-C^aryl, substituted 
cycloalkyl, substituted Cj-Ci 2aryl, alkyl or alkyl substituted with one or more 
substituents selected from the group consisting of: alkoxy, acyloxy, aryloxy, 
amino, N-acylamino, oxo, hydroxy, -C(0)OR 4 , -S(0) n R 4 -C(0)NR 4 R 4 - 

20 S(0)2NR 4 R 4 , nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, aryl, 

substituted aryl and protected -OH, 

or R 10 and R 1 1 taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen, 
25 where R 4 is as described above and n is 0-2; 

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof; 

provided that at least one of R, R 1 , R 2 and R 3 is a substituted aryl group or a 
heterocyclic methylene substituent as represented in Formula (III). 



30 



This invention relates to a method of treating thrombocytopenia, which comprises 
administering to a subject in need thereof an effective amount of a TPO mimetic compound 
of Formula (T). 
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i i t ~*t n thr discovery that the compounds of Formula 
The present invention also relates to the aiscovciy u. 

(I) are active as agonists of the TPO receptor. 

In a further aspect of the invention there is provided novel processes and novel 
5 intermediates useful in preparing the presently invented TPO mimetic compounds. 

Included in the present invention are pharmaceutical compositions comprising a 
pharmaceutical carrier and compounds useful in the methods of the invention. 

10 Also included in the present invention are methods of co-administering the 

presently invented TPO mimetic compounds with further active ingredients. 

twtatt Rr> DES CPTPTTON OF THE INVENTION 
This invention relates to compounds of Formula (I) as described above. 

15 included among the presently invented compounds of Formula (I) are those having 

Formula (V): 

R YX R ,OH 
R '^Y^(CH 2 )m 

AR (V) 

20 wherein: 

R Rl R2 and R* are each independently selected from hydrogen, Cj.galkyl, 
Ci.alkoxy, -(CH2) p OR4 _c(0)OR4 formyl, nitro, cyano, halogen, aryl, 
substituted aryl, substituted alkyl, -S(0) n R4 cycloalkyl, -NR^R* protected - 
OH, -CONR5R6 pbosp honic acid, sulfonic acid, phosphinic acid and - 

S0 2 NR 5 R 6 , 
where, 
p is 0-6, 
n is 0-2, 

R4 is selected from: hydrogen, alkyl, cycloalkyl, Cl -C 12 aryl, substituted alkyl, 
substituted cycloalkyl and substituted CpC^aryl, and 



25 



30 
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R 5 and R6 are each independently selected ftom hydrogen, alkyl, substituted 
alkyl, C3^cycloalkyl, and aryl, 

or R5 and R* taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatoxn 
5 selected from oxygen and nitrogen; 

m is 0-6; and 

AR is a cyclic or polycyclic aromatic ring containing from 3 to 16 carbon atoms 
10 and optionally containing one or more heteroatoms, provided that when the 

number of carbon atoms is 3 the aromatic ring contains at least two heteroatoms 
and when the number of carbon atoms is 4 the aromatic ring contains at least one 
heteroatom, and optionally substituted wim one or more substituents selected 
from the group consisting of: alkyl, substituted alkyl, aryl, substituted 
15 cycloalkyl, substituted aryl, aryloxy, oxo, hydroxy, alkoxy, cycloalkyl acyloxy, 

amino, N-acylamino, nitro, cyano, halogen, -C(0)OR4, . C (O)NR10r11, . 

s(O) 2 NR 10 R n ' -s(0) n R 4 P rotected -° H - 

where n is 0-2, 

R 4 is hydrogen, alkyl, cycloalkyl, Cx-C^aryl, substituted alkyl, substituted 

20 cycloalkyl and substituted Cx-C^aryl; and 

RlO and Rll are independently hydrogen, cycloalkyl, Ci-C^aryl, substituted 
cycloalkyl, substituted Cl -C 12 aryl, alkyl or alkyl substituted with one or more 
substituents selected from the group consisting of: alkoxy, acyloxy, aryloxy, 
amino, N-acylamino, oxo, hydroxy, -C(0)OR4, _ S(0 ) n R4 -C(0)NR4r4, . 

25 S(0) 2 NR4r4 nitro , cy ano, cycloalkyl, substituted cycloalkyl, halogen, aryl, 

substituted aryl and protected -OH, 

or RlO and R* 1 taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen, 
30 where R 4 is as described above and n is 0-2; 

and pharmaceutical^ acceptable salts, hydrates, solvates and esters thereof; 

provided that at least one of R, R l , * 2 and R3 is a substituted aryl group. 
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Preferred among the presently invented compounds of Formula (I) are those having 
Formula (II): 

R 1 



^OH 
(CH 2 )m 



R 1 ^^.^OH 
N-N 

Y 



(ID 



5 wherein: 

R, R 1 , R 2 and R 3 are each independently selected from hydrogen, Ci^alkyl 
-(CH2) p OR 4 , -C(0)OR 4 formyl, nitro, cyano, halogen, aryl, substituted aryl, 
substituted alkyl, -S(0) n R 4 cycloalkyl, -NR 5 R 6 , protected -OH, -CONr5r6, 
phosphonic acid, sulfonic acid, phosphinic acid, -SC>2NR 5 R 6 , and a heterocyclic 
10 methylene substituent as represented by Formula (HI), 

V (IE) 

where 
p is 0-6, 

15 n is 0-2, 

V, W, X and Z are each independently selected from O, S, and NR 16 , where 

R 16 

is selected from: hydrogen, alkyl, cycloalkyl, Cj-C^aryl substituted alkyl, 
substituted cycloalkyl and substituted C^-C^ary!, 
R 4 is hydrogen, alkyl, cycloalkyl, Ci-C^aryl, substituted alkyl, substituted 
20 cycloalkyl and substituted Ci-Ci2aryl, and 

R 5 and R 6 are each independently selected from hydrogen, alkyl, substituted 
alkyl, C 3 _6cycloalkyl, and aryl, 

or R5 and R*> taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
25 selected from oxygen and nitrogen; 
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R 15 is selected from the group consisting of alkyl, Ci-C 12 aryl, hydroxy, alkoxy, 
substituted alkyl, substituted Ci-Ci2aryl and halogen; 



m is 0-6; and 

5 

Y is selected from alkyl, substituted alkyl and a cyclic or polycyclic aromatic ring 
containing from 3 to 14 carbon atoms and optionally containing from one to three 
heteroatoms, provided that when the number of carbon atoms is 3 the aromatic 
ring contains at least two heteroatoms and when the number of carbon atoms is 4 
10 the aromatic ring contains at least one heteroatom, and optionally substituted 

with one or more substituents selected from the group consisting of: alkyl, 
substituted alkyl, Ci-Ci2*iyl« substituted cycloalkyl, substituted Ci-C22 ar yU 
hydroxy, aryloxy, alkoxy, cycloalkyl, nitro, cyano, halogen and protected -OH; 

15 and pharmaceutical^ acceptable salts, hydrates, solvates and esters thereof ; 

provided that at least one of R, R 1 , R 2 and R 3 is a substituted aryl group or a 
heterocyclic methylene substituent as represented in Formula (HI). 

20 Included among the presently invented compounds of Formula (II) are compounds 

in which R 15 is not alkoxy. 

Included among the presently invented compounds of Formula (II) are those having 
Formula (VI): 

R 1 




25 Y (VD 

wherein: 

R, R 1 , R 2 and R 3 are each independently selected from hydrogen, Chalky 1, 
C ^alkoxy, -(CH2) p OR 4 , -C(0)OR 4 , formyl, nitro, cyano, halogen, aryl, 
30 substituted aryl, substituted alkyl, -S(0) n R 4 > cycloalkyl, -NR 5 R 6 , protected - 
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OH, -CONR 5 R 6 , phosphonic acid, sulfonic acid, pbosphinic acid and - 
S0 2 NR 5 R 6 , 
where 
p is 0-6, 
5 n is 0-2, 

R 4 is hydrogen, alkyl, cycloalkyl, Ci-C^aryl, substituted alkyl, substituted 
cycloalkyl and substituted Ci-C^aryl, and 

R 5 and R 6 are each independently selected from hydrogen, alkyl, substituted 
alkyl, C3_6cycloalkyL and aryl, 
10 or R 5 and R 6 taken together with the nitrogen to which they are attached 

represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen; 

R 15 is selected from the group consisting of alkyl, Cj-C^aryl, hydroxy, alkoxy, 
15 substituted alkyl, substituted Ci-C^aryl and halogen; 

m is 0-6; and 

Y is selected from alkyl, substituted alkyl and a cyclic orpolycyclic aromatic ring 
20 containing from 3 to 14 carbon atoms and optionally containing from one to three 

heteroatoms, provided that when the number of carbon atoms is 3 the aromatic 
ring contains at least two heteroatoms and when the number of carbon atoms is 4 
the aromatic ring contains at least one heteroatom, and optionally substituted 
with one or more substituents selected from the group consisting of: alkyl, 
25 substituted alkyl, Ci-C^aryl, substituted cycloalkyl, substituted Ci-C^aryl* 

hydroxy, aryloxy, alkoxy, cycloalkyl, nitro, cyano, halogen and protected -OH; 

and pharmaceutical^ acceptable salts, hydrates, solvates and esters thereof; 

30 provided that at least one of R, R 1 , R 2 and R 3 is a substituted aryl group. 

Also included among the presently invented compounds of Formula (II) are 
compounds of Formula (VI) in which R 15 is not alkoxy. 



35 



either: 



Preferred among the presently invented Formula VI compounds are those in which, 
R is a substituted aryl; and R 1 is hydrogen; 
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or: 

R is hydrogen; and R 1 is a substituted aryl; 
and in either case: 

R 2 and R3 are each independently selected from hydrogen, C^aUcyl, C^alkoxy . 
5 nitro, cyano,halogen, aryl, substituted aryl, substituted alkyl, cycloalkyl, 

phosphonic acid, phosphinic acid and sulfonic acid; 
Rl5 is selected from the group consisting of alkyl, substituted alkyl, Cl -C 12 aryl, 
alkoxy and halogen; 
m is 0-4; and 

in Y is selected from, . 

phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pynm.dmyl 
are optionally substituted with from one to three substituents selectedfrom the 
group consisting of: alkyl, substituted alkyl, Cl -C 12 aryl, substituted Cl -C 12 aryl, 
alkoxy and halogen; 

15 and pharmaceutical acceptable salts, hydrates, solvates and esters thereof. 

Particularly preferred among the presently invented Formula VI compounds are 

those in which, 

R is a substituted C i-C i 2 aryl; 

20 

Rl is hydrogen; „ 
R 2 ^ R3 are each independently selected from hydrogen, Chalky!, C^alkoxy, 

nitro, cyano, halogen, substituted alkyl and cycloalkyl; 
Rl 5 is selected from the group consisting of alkyl, substituted alkyl, C 1 -C 12 aryl, 
25 alkoxy and halogen ; 

m is 0-2; and 

Y is selected from, . 
phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pynrmdmyl 
are optionally substituted with from one to three substituents selected from the 
30 group consisting of: alkyl, substituted alkyl, Cl -C 12 aryl, substituted Cl -C 12 aryl, 

alkoxy and halogen; ' 
and pharmaceutical acceptable salts, hydrates, solvates and esters thereof. 

Tbe m0 st preferred among the presently invented Formula VI compounds are those 

35 in which, 

R is a substituted phenyl or pyridinyl ring; and 

R 1 is hydrogen; 

-10- 
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R 2 and R3 are each independently selected from hydrogen, C^alkyl, substituted 
alkyl and halogen; 

RlS is selected from the group consisting of Chalky!, C^alkoxy, C r C 12 aryl 
and halogen; 
5 m is 0; and 

Y is selected from, 

phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pyrimidinyl »s 
optionally substituted with from one to three substituents selected from the group 
consisting of: alkyl, substituted alkyl, Ci-Ci 2 aryl, substituted Ci-Ci 2 aryl, 

10 alkoxy and halogen; 

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof. 

Preferred among the presently invented compounds are: 
4MN HH3,4-Dimefcylph^ 
15 3'-hydroxybiphenyl-4-carboxylic acid; 
4.- { N4H3.4-Dimemylph^ 
3*-hydroxybiphenyl-3-carboxylic acid; 

3 MNH l.(3,4-Dimemylphenyl)-3-methyl-5-oxo-l,5-dmydropyrazol^yUdene]hydrazmo}. 

2'-hydroxybiphenyl-3-carboxylic acid; 

3HNHM4-tert-Butylphenyl>3-me^^ 

2'-hydroxybiphenyl-3-carboxylic acid; 
2-Aza-3'-{^-[lK4-tert-butylphenyl)-3-memyl-5-oxo-l,5-dihydropyrazol-4- 

yliden e ]hydrazino}-5'-chloro-2'-hydroxybiphenyl-3-carboxylic acid; 
2-Aza-3'-{N'-[H4-tert-butylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 

25 ylidene]hydrazino}-2'-hydroxybiphenyl-3-caiboxylic acid; 

3.Aza-3'-{N--[H4-tert-butylphenyl>3-memyl-5-oxo-l,5^ydix>pyra^l-^ 

ylidene]hydrazino}-2'-hydroxybiphenyl-5-carboxylicacid; 
2-Aza-5'-cMor^3MN4H3,4^i m emyl P h«iyl)-3-memyl.5.oxo.l,5-dm^ 

yUdene]hydrazino}-2'-hydroxybiphenyl-3-caiboxyUcacid; 
30 2-Aza-3'-{N'-[l-(4-tert-butylphenyl)-3-methyl-5-oxo-l,5-dihydropyra Z ol-4- 
ylidene]hydrazino}-2'-hydroxy-5'-methylbiphenyl-3-carboxylic acid; 

2- A2a-3'-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyra 2 ol-4- 
ylidenelhydrazinoJ^'-hydroxy-S'-methylbiphenyl-S-carboxylicacid; 

3 MN4H 4-tert-But y lphenyl)-3-me^^ 
35 2'-hydroxy-5 , -methylbiphenyl-3-carboxylic acid; 

3- {N4H3,4-dimemylphenyl)-3-me^ 
2-hydroxy-3 , -tetrazol-5-ylbiphenyl; 



20 
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3MNHM3/Wimethylphe^^^ 
5'-fluoro-2'-hydroxybiphenyl-3-carboxylic acid; 

2- hydroxyphenyl)quinolin-4tlH]-one-3-carboxylicacid; 

5 HtNHl-^tert-buty^^ 

hydroxyphenyl)quinolin-4[lH]-one-3-carboxyUcacid; 

3- Aza-3HN41-(3,4-di m ethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4^ 

ylidene]hydrazino}-2'-hydroxybiphenyl-5-carboxylicacid; 

3 .Aza-3V(NHl-{3-methyH4-(l-methylcthyl)phenyl]-5-ox^ 

10 ylidene}hydrazino)-2'-hydroxybiphenyl-5-cari>oxylic acid; 

3-Aza-3'-{N41-(4-tertbutyl P henyl-3-inethyl-5-oxo-l^-dibydropyrazol-4. 

ylideBelhydrazinoJ^'-hydroxybiphenyl-S-carboxylic acid; 

5'-Chloro-3MNHM3,4-dime^^ 
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylicacid; 

15 SMHW^W*-*^^ 

hydroxybiphenyl-3-carboxylic acid; 

3'-{N'-[H2-Ethoxy-2-oxoethyl)-3-methyl-5-oxo-l,5-dihydropyra Z ol-4- 
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylicacid; 

20 2-hydroxy-4 , -(tetra2ol-5-yl)biphenyl; 
3K N4H2-(N-tert-butyl)a^^ 

ylideneJhydrazinO^'-hydroxybipheiiyl-S-carboxylicacid; 
3 MNM 3-CMoro-l-(3,4-dimethylphenyl>5-oxo-l,5-dihydrop^ 

2 -hydroxybiphenyl-3-carboxylic acid; 

25 5-chloro-3-{N41-(3,4-dime^^ 

ylidenelhydrazinoJ-^hydroxy^Htetrazol-S-yDbiphenyl; 

3 H N4H3ADiinethy^ 

2- hydroxybiphenyl-3,5-dicarboxylic acid; 

3- Aza-3MNKl-(3,4-dimetbylphenyl>3-meth y l-5-oxo-l,5-dihydropyrazol-4- 

30 yliden e ]hydrazino}-2^^ 

3MNHH3,4-Di m ethylphenyl)-3-methyl-5-oxo-l,5-dihyd ro ^ 

2'-hydroxybiphenyl-4-caiboxylic acid; 

3'-{N'-[l-(3,4-Dim6thylphenyl)-3-methoxy-5-oxo-l,5-dih y drop y razol-4- 
y lid en e]h y drazino}-2'-hydroxybiphenyl-3-carboxylicacid; 

35 yw*<***m^ ' 
hydroxybiphenyl-3-carboxylic acid; 
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( H N4M3,4-dimethylph^^ 

2-hydroxy-3'-biphenyl)-l,l,l,-trifluoromethanesHlfonamide; 

2'-hydroxybipbenyl-3-carboxylicacid; 
5 3 M N43-inethyl-5^xo-l-(3-trifluoromethylphenyl)-l,5-dihydropyrazol-4- 

ylidene]hydrazi n o}-2'-hydroxybiphenyl-3-caiboxylicacid; 
S^N^l-CS.^imethylpheny^-S-methyl-S-oxo-l^-dihydropyrazol-^ 

ylidene]hydrazmo}quinolin-4[lH]-on e -3-carboxylicacid; 
3MN43-n»ethyl-5-oxo-lK4-trifluorometh y lphenyl)-l,5-dihydropyra2ol-4- 

10 y lidene]hydrazino}-2'-hydroxybiphenyl-3-caiboxyUcacid; 

3 M N43-inethyl-5-oxo-l-(4-N^^^ 

ylidenelhydrazinoJ^'-hydroxybiphenyl-S-carboxylicacid; 

N-[l-(3MNV[lK3Aditnethylpheayl)-3-ine%l-5-ox^l,5-dihydropyrazol-^ 

ylidene)hydrazino}-2'^^ 
15 3 M N'-[3- m ethyl-5-oxo-l-phenyl-U-dihydropytazol-4-ylidene]hydrazino}-2'- 

hydroxybiphenyl-3-carboxylic acid; 

3M N'-[3- m ethyl-H4-m e diylphenyl)-5-oxo-l>dihydropy^ 
hydroxybipbenyl-3-carboxylicacid; . 

20 hydroxybiphenyl-3-carboxylicacid; 
3M NMH4-fl»oropbeny^ 
hydroxybiphenyl-3-carboxylic acid; 

3MNM3-methyl-5-oxo-l-(4-trifluorom e thoxyphenyl>l,5-dih y dropyra Z ol-4- 
yUdene]hydrazino}-2'-h y droxybiph6nyl-3-carboxylicacid; 
25 3MN41-(3,4-dim e thylphenyl)-3-ethoxy-5-oxo-l,5-dibydro P yrazol^ 

2'-hydroxybiphenyl-3-caiboxylicacid; 

3MN4K3,4-dimeihylpheny^ 

ylidene]hydrazino }-2'-h y droxybiphenyl-3-carboxylic acid; 

3MN43-tert-b 1J tyl-l-(3,4^imethylphenyl)-5-oxo-l,5-dihydrop y razol-4- 

30 ylidenc]hydrazino}-2'-hydroxybiph e nyl-3-caiboxylicacid; 
3 M NH3-me*yl-H4-m^ 

ylidenelhydrazinol^'-hydroxybiphenyl-S-carboxylicacid; 
3 MNH l.(4-fluoro-3- m ethylphenyl)-3-methyl-5-o X o-l,5-dibydropyra Z0 l-4- 

ylidenelhydrazinoJ^'-hydroxybiphenyl-S-catboxylicacid; 
35 3MN41-(34-dimethylphenyl)-3-phenyl-5-oxo-l,5-dihydropyr^ 

2'-hydroxybiphenyl-3-carboxyUcacid; 
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u , k „ivs^™ 0 3 . D henvl-l,5-dihydropyrazol-4-ylidene]hydrazino}- 
3-{N'-[l-(3,4-dimethylphenyl>5-oxo-3-pnenyi i,-> r 

2-hvdroxy-3'-tetrazol-5-ylbiphenyl; 
MN'-[H3,4-dimethylpheny^^ 

3-(N'-[l-(4-nuoioph en yl)-3-nKthyl-5-<.no-1.5-dihydrt,pynzol «I 
10 hvdtoxy-3'-tetrazol-5-ylbiphenyl-, 

ylidenelhydrazinol-Z-hydroxy-S'-tetrazol-S-ylbiphenyl; 
3 _ {NH 3-n>ethy^^ 

yUdeneMdrazinoJ^-hydroxy-S'-tetrazol-S-ylbiphenyl; 

ylidenelhydrazinol-Z'-hydroxybiphenyl-S-carboxylicacd; 

y lidene]hydrazi n o}-2-hydroxy-3'-tetrazol-5-ylbipbenyl; 

20 yUdenelhydrazmol-Z-hydroxy-S'-tetrazol-S-ylbiphenyl; 
3MN41-(3^^ 

vlidenelhydrazinoJ^-hydroxybiphenyl-S-carboxylicacxd; 

ylidenelhydrazinol-^hydroxy-S'-tetrazol-S-ylbiphenyl; 

25 3 M 1T-[M3^^ 

vlidenelhydrazino}-2'-hydit)xybiphenyl-3-carboxyhc acid; 

vlidene]hydrazi n o}-2'-hydroxybiphenyl-3-carboxyhc acid; 

ylidenejnyar i 4_ Dime thylpbenyl)-3-roetbyl-5-oxo-l,5- 
3'-N-tert-butoxycaibonylamino-3-{N-LlHJ. < * uimeiny y 
30 dihydropyrazol-4-ylidene]hydrazino}-2-hydroxybiphe n yl; 

yUdeaelhydrazinoW-hydroxyb^ dihydropyrazol ^ y adene]hyd r azino } .2- 
3-{N , -[l-(3-fluorophenyl)-3-methyl-5-oxo-l,5-diftyarcpy 

hy<ll oxy.3'-tetrazol-5-ylbiphenyl, dihydropyrazoM .ylidene]hydrazino}-2>- 
35 3'.{N'-ll-(3-fluorophenyl>3-niethyl-5-oxo-l,5-dihyaropy 

hydroxybiphenyl-3-carboxylic acid; 



- 14- 



PCT/US01/16863 

WO 01/89457 ^ 
vlidenelhydrazinol-l-hydroxy-S'-tetrazol-S-ylbiphenyl; 

5 3 MN ».[l-(3,4-difluorophenyl)-3-methyl-5-oxo-l,5-d 1 hydropyrazoI y 

2'-hvdroxybiphenyl-3-carboxylicacid; ,, 

3W3.IdJethyl P he ny l)-3-^ 
Ylidene]hydrazino}-2'-hydroxybiphe n yl-3-caiboxylic acid; 

10 ^hyd^ 

S-iNHlKS^difluoropheny^-methyl-S-oxo-US^ydropyr^oWUc! 

yHdene,bydrazino^^ 
15 SMNm-CS^dimethylphenyD-S-methyl-S-oxo-LS-dAydropyrazol y 

«»~**^^ l s^dropyrazoM-yUdenelbydrazinol- 

3'-{N'-[l-(3,4-dimethylphenyl)-5-oxo-3-propyl-l,5 dihyaropy 

2'-h y droxybiphenyl-3-carboxylic acid; ^^^.^^ 
3-lNHl-(3,4-dimethylphenyl)-5-oxo-3-pro P yl-l,5-d 1 hydropyrazoi y 

20 hydroxy-3'-tetrazol-5-ylbiphenyl; 5 -dihydropyrazol-4- 
3MNHl-(3,4-dimethyl P henyl)-3-(l-methyl-lH-pyrrol-3-yl)-5-oxo 1,5 Oiby 

yUdenelhydrazinol^bydxoxybiphenyl-S^boxylic and; ^ ^ . 

W NHK3,4^methyl P be^^ 
yliden e ]hydrazino}-2-hydroxy-3Metrazol-5-ylbiphenyl; 
25 3^{N'-[l-(3,4-dimethylphenyl)-3-furan-2-yl-5^xo-l,5-dihydropyraz»l-4- 
ylidene]hydrazi n o } -2'-h y droxybiphe„yl-3-carbox y lic acid; 

l {NH M3,4-d^^ 

yUdeneJbydn^i^ ^ 
N-^-hydxoxy-SHN^ethyl^ 1,5 

30 y Udenelhydrazmo}biphenyl-3-yl)-l,l,l taDno methyl . 5 . oxo . 1)5 . dihydro -pyrazol-4- 
N-(2'-hydroxy-3MNHl-(3-fluoro-4-methylphenyl)-3-methyl oxo^l, 

N-(2'-hyclroxy-3MNMlK4-fluoro-3- m ethylpbenyl)-3-metb^ ddiy 

v lidene]hydrazino}biph^^ 

35 ^xy^^^^ 

. . , ,, v ihi 1-trifluoromethanesulfonamide; 
ylidene]hydrazmo)biphenyl-3-yl)-l,l,i uuiuoroi 
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ylid6ne]bydrazino}-2'-hydroxybiphenyl-3-yl)guanidine; 
Cw3AdimethylpheBylV3-ethy.-5.xo- 
hvdroxvbipbenyl-3-carboxylic acid; 

5 

hydroxy-3-tetrazol-5-ylbiphenyl; 

3HN4H3>dimethyl P henyl)-5-oxo-3-thien-2-yl-l,5-dihydropyraz^^^ 

ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxyli C acid; 
3HN43-cyclopro P yl-H3>dimethylphenyl)-5-oxo-l,5-dihydro P yrazo^^ 

10 yUdenelhydrazinol-r-hydroxybiphenyl-S-caiboxyUc acid; 
34 N4 l-(3,4-dim*hy^^^ 

yUdene]hydrazino}-2'-hydroxybiphenyl-3-carboxylicacid; 

3^^ , 
hvdroxybiphenyl-3-carboxylicacid; 

15 V[H3^ethylphe n yl)-3-(l-n,W 

ylide n e]hydrazino}-2'-hydroxybiphenyl-3-carboxyhcacid; 

yUdenelhydrazinol^-hydroxybiphenyl^-carboxylicacid; 
3HN43-ethyl-5-oxo-lK4-trifluorom e thyl P henyl)-l,5-dihydrop^ 
on vlide n elhydrazinol-2'-hydroxybipheoyl-3-carboxylicacid; 

hvdroxybiphenyl-3-carboxylic acid; 
vlidenelhydrazino}-2-hydroxybiph e nyl-3-carboxyUc acid; 

viidenelhydrazinol^'-hydroxybiphenyl-S-carboxyUc add; 

ylidenelhydrazinO^'-hydroxybiphenyl^carboxylicadd; 

3 W -l-(3,4-dime^^ 
30 yUdene]hydrazino}-2'-hydroxybiphenyl-3-carboxylicac 1 d; 

3, {N4 5-oxo-l-(^^ 

ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid; 

ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxyUc acid; 

35 iH3qN4M3,4-dimethy^^^ 
ylidenelhydrazino}-!^^ 
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3'-{N'-tl-(3,5-dimethylphenyl)-3-methyl-5-oxo ip oinym FJ 

2 , hy drox y biphen y l-3-ca r boxylicacid; ^^^^0}- 
5 3'.{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-cliftyaropyr<ix , 

4'-hydroxybiphenyl-4-caiboxyUc acid; 
3 MN v[M3^hloro-4-methy^^ 

r-by^ipheny.-3-p^^* ^..^M-y^lbydn^o). 
3'-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo ip ainyui V3 

I'-hydroxybiphenyl-S.^dicarboxylicacid; 

ylidene]hydrazino}bipheiiyl-3-carboxylicacid; 
4-aza-3MNHH3,4-dime^^ 

y lidene]hydrazino}-2--hydroxybi P henyl-5-carboxylic acid; 
3MN4H 3,4^th y lphen y ^^ 

20 ^ b * h «^ 5 ^ 5 . dihydropyr azol.4- y lide„e]hydrazino } ^ 

3'-{N-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo ip au.yu, FJ 

2'4»ydroxybiphenyl-3-sulfonic acid; and 

5 (3M N41-(3,4-Dimeth y lph e n y l)-3- m ethyl-5-oxo-l>dihydrop y razol^ 

y lidene]h y dxa^o>-2M^^^^ 
25 and phannaceutically acceptable salts, hydrates, solvates and esters thereof. 

Compounds of Formula (I) are included in the pharmaceutical compositions of the 
invention and used in the methods of the invention. 

Bythetenn^tectedb^ 
30 alcoholic or c^oxyHc^H^ 
^eansuchasd^ 

Greene, Wiley-Interscience, 1981, New Yorlc. Compounds contaimng protected hy roxy 
^ ups may L beuseful as intermediates in the preparation of the pharmaceuucally actrve 

compounds of the invention. . 
35 By the term "aryl" as used herein, unless otherwise defined, is meant a cychc or 

polycychc aromatic ring containing from 1 to 14 carbon atoms and optionally contanung 
LI one to five heteroatoms, provided that when the number of carbon atoms . 1 the 
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aron^c ring cor*** « M fc- • — *' "T " ** 

the aromatic ring contains at least one heteroatom. 
< BV the term -C.-Cl-yr - »*ed herein, unless .th.rw.re defined, U nraan. 

When referring to compounds of formula W™v " . 
W re s . . _ . . meant t w the subject chemical moiety has one or 
used herein, unless otherwise defined, u meant that the J ^ ^ 

m0 re substituents selected from the group ^^^ q ^ r22 , ^ aUcyl, 
represented by Formula (HI). 

v m 

a >. o 6- R8 is hydrogen or ajkyl; R»> is selected fonn bydmgen, C.-C^L «>> 
L ^ trifluoromerhyl; V, W, X and Z are each independent., selector, front O^jd 

^—d cycloaBtyl and aa 
When referring to compounds of Formula v > ana v v v» 

u^be—o^^^^ 

ro ore substituents selected from the group consisting of: -C0 2 F L ^ 
95 aO)NHS(O) 2 R20,-NHS(O) 2 R20,hydrox y alk y l.alkox y ,-C(O)NR 
25 C(0)NHMU^ • * a0)0 R8 > -S(0) n R 8 ,nitro,tetrazole,cyano,oxo, 

^no.N-acylamrno, hydroxy, ' ( ^ ^ g r ^ R 20 h 

halogen, trifluoromethyl and protected -OH, where g u , » 

, x. ^ „ r , r.oikvl arvl and trifluoromethyl, and R^ 1 and are 

selected form hydrogen, Ci-C^aiKyi, aryi 

seiecicu j e rxalkvl aryl and trifluoromethyl, and n is 0-2. 

-lELt^SSJ-— d-d 

nonaromatic, unsaturated or saturated, cyclic or polycyclic C 3 -C 12 . 
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B^pta. of cycloalkyl and ***** cyeloalkyl snbsdrnenrs a, ■mi her*, 
tochrda: cydohexyl, 4-hydroxy-cyeloh.xyl. 2-ahy.cyclohexyl. propyl 4- 
Lhoxyeyelohesyl, ^merhoxycyclohexyl, 4-carho*ycyolohexyI, oyCopropy. and 

d . S enbed herein. Examples of aey.oxy snbattnents as — here,n nrdnde: -OCMCH,, 

OCCOCHCCH^and-OaOXCH^CHa. Nmic(0 l a ll=yl where allryl is 

By the rem ^-acylannno- as nsed herem .s meant -NMOO)** «• 

.oeacrihldhe™, Exiles of N-acyhnoino snbsdrnents as osad hereta n,eh.de: - 

N(H)C(0)CH3,-N(H)C(0)CH(CH 3 ) 2 a»d-N<H)aOHCH 2 )3a I 3. 

B, the rem. "aryloxy- as used herein is next Omyl where «yl rs phenyl. 

„ahy., acyloxy, — *—»*7 6 ^tC»orZ^n ia 

*" dbiP Tyt-"he— -^-^^-^r^Zllnride 
B, to rem, "halogen- as used herein is mean, a aubarin-en. peered ft. brom.de, 

i^an.alinearorbnnrched.a.rnra^ornna^dhydroc^oneh.m.andnniess 

^ By^.enn'W.mg-anddenvadvesure^f-nsedherein.isrneanrprophylatic 

. . ^n-^r-ted bv reference as though fully set forth, 
•an in this specification are herein mcorporateo oy icicic. o- 

30 ^oundso^^ 

^phannaceutically acceptable esters can be 

, art for modifying solubility or hydrolysis characteristics, for use 

35 those esters known in the art tor moauying* , 

as sustained release or prodrug formulations. 
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The no vel compounds of Formulas I and II are prepared as shown in Schemes I to 
IV below or by analogous methods, wherein the V substituents, AR, Y and m are as 
ZeTpUula.!^ 

mad e from commercially available starting materials by those of skrll m the art. 
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0 aiuic acid, sa.faric acid;; u) a-carboxypherryiboronio acid, W, NtfCCB. 
dioxane, wa.er; W H, Pd-C; iv) NaNOj, AR, NaHC0 3 , water, BOH 

Scheme I audi™* the formadoo of Formula I compound, As used m scheme I. a 

„ itro Pheuo, 00- Couple of (b) wid, a subsdnued £ 
carboxypbeayiborouic acid or ^xypheaylboroaie ao.d m dre .aese.ce of a caaiys , 
p^«y .eLx^phenyiphospbiao Radium and a base such as sadrun, earboua* . « 
C>ale iu a suLe soNear such mucous or d^by—de 

.Jed subsdruied aryl compel (c). Recede* of Che ^f^*"?^ 

s Lea. such as erhaao,, acedc acid or warer gives she aaiiiue <d> ^Co^d, 
dtoodzed by reaciion with sodium nitrite and aa appropnare acd, such as armc acd. 
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sulfuric acid or, preferably, hydrochloric acid, in an appropriate aqueous solvent, such as 
water or, preferably an ethanol-water mixture to produce a diazonium species winch rs 
directly converted to compoud (e) in a coupling reaction with an appropriate aryl speoes m 
the presence of a base, preferably sodium hydrogen carbonate, or an acid, preferably 
hydrochloric acid. 



Scheme II 

RJ^^OH ^io 2 N0 2 Prot 



(f) 



(9) (h) 




iv 



C0 2 H 




vi 



(0 



0) 



(k) 
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(I) 

i) NaN0 2 , sulfuric acid;; ii), Mel, K,CO„ acetone; Hi) 3-carboxyphenylboromc acd; 
Pd(PPh j)4 , Na2C03, dioxane, water; iv) 48% aqu. HBr, AcOH; v) H 2 , Pd-C; vi) NaNO P 
AR, NaHCO,, water, EtOH 



-21 - 



^^PCTYUSOl/16863 

WO 01/89457 

Scheme H oudines an alternative ayntbesiB of Formula I compounds. A 2- 
. ■ • 4 ^ cnifiiric acid to give nitro compound (g). The phenol igj 

. subs«».ed a^lborome -id, such a, S-crto^ylb-xomc ac,d o, 4- 

by reacdon wirh sodium **. »d an appropria* ecrd, such as mrnc acA 
T L or.fer.bly hydrochloric acid, in an appropriate aqueous aolvant, such as 
5 ^ rHo.-w«or nrirrrure ,o produce a diazoninna apceiea »hich ia 

hydrochloric acid. 



Scheme EI 



25 
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i) 5-(3-bromo P henyl)tetrazole, Pd(PPh 3 ) 4 , Na2CQ3, dioxane, water; ii) 48% aqu. HBr, 
AcOH; iii) HNO„ AcOH; iv) H, Pd-C; v) NaNOj, AR, NaHCO,, water, EtOH 

Scheme IE outline a farther procedure for the synthesis of Formula I c«^A 
protected hydroxyphenylboronic acid; (m) (Prot = alkyl or subsututed a*yl, e*. methyl, 
benzyl) such as 5-chloro-2-meth 0 xyphenylboronic acid, S-fluoro^oxypheny 
b oroLacidor2-methoxy-5-fonnylphenylboronicacid,i S coupledw^ 
nalo^noaryl species, such as 5-(3-bromophenyl)tetrazole or 5-bromomcotm^cd, m the 
preslnce 1 catalyst, preferably tetra^tri^^ 
odiumcarbonate or triethylamine in a suitable solvent such as aqueous ^«-« 
dimethylformamide afforded substituted aryl compound (n). Removal of the protectmg 
group Prot is accomplished using an protic or Lewis acid, such as concentrated 
fydrobromic acid, boron tribromide or tnmethylsilyl iodide to affored the pheno (o). 

orhydrochloricacid,affordsthenitrocompound(p). Reduction of the mtrc .group by 

Jytichydrogenation or mediated by a reducing metal such as iron of to dtchlonde m a 
He solventsuch as ethanol, acetic acidor water gives the anihne (q). Compound (q) ,s 
diazotized by reaction with sodium nitrite and an appropriate acid, such as mtnc acd 
sulfuric acid or, preferably, hydrochloric acid, in an appropriate aqueous solvent such as 
water or, preferably, an ethanol-water mixture to produce a diazonium species winch ts 
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hydrochloric acid. 



Scheme IV 
H O 



.CO a Et ii_ 

(U) 
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15 



i) NaN0 2 , HO. water then Sr.Cl 2 , water; «) AcOH, heat 

described herein. Pnrmula (T> the following novel 

I„ preparing the presently invented compounds of Formula (I), m 

intermediates are prepared: 

4'-Amino-3'-hydroxybiphenyl-4-carboxylic acid; 

4'-Amino-3'-hydroxybiphenyl-3-carbo X yUc acid; 
3'-Amino-2-hydroxybiphenyl-3-carboxylicacid; 
3^Amino-2'-hydroxybiphenyl-4-carboxylic acid; 
3-Amino-2-hydroxy-3HlH-tetrazol-5-yl)biphenyl; 
; 3-Anuno-2-hydroxy-4HlH-tetrazol-5-yl)biphenyl; 

3-Am m o-5-chloro-2-hydroxy-4HlH-tetrazol-5-yl)-biphenyl; 
6-(3-Ammo-2-hyciroxy P hen y l)pyridine-2-carboxylicacrd; 

^(3-Anmo-5-chlorc,2-hydroxyphenyl)pyridme-2-carboxy^ acid; 

o- C 3-Amino -2-h y droxy-5-methylphenyl) P yridine-2-carboxylic acid; 
0 5.(3-Anuno-2-h y droxyphenyl)nicotinicacid; 

5K3-Ammo-2-hydroxy-5-methylphenyl)nicotinic acid; 

2-(3-Amino-2-hydroxyphenyl)isonicotinicacid; 

3^Amino-2'-hydroxy-5'-methylbiphenyl-3-carboxylic add; 

3'-Ammo-5'-fluoro-2'-hydroxybiphenyl-3-carboxylicacid; 

_ OA - 
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S'-Amino-S'-chloro^'-hydroxybiphenyl-S-carboxylicacid; 
3'-Amino-2'-hydroxybiphenyl-3,5-dicaiboxyUc acid; 

N-M-^Amino^hyd^^^^ 
N ^Annno-2M,ydroxybiph^^^ 
5 (3 >.Aniino-2'-hydroxybiph e nyl-3-yl)phosphoni C acid; 

3'-Amino-2'-hydroxybiphenyl-3,4-dicarboxylic acid; 

3--Aniino-4,2'^ydn>xybiphenyl-3-carboxylicacid; 

3'-Araino-2'-hydroxybiphenyl-3-sulfonicacid; 

3'-Hydroxy-4'-nitrobiphenyl-4-carboxylic acid; 
10 3>-Hydroxy-4'-nitrobiphenyl-3-carboxylicacid; 

2'-Hydroxy-3 , -nitrobiphenyl-3-caiboxyUcacid; 

2*-Hydroxy-3'-nitrobiphenyl-4-carboxyhcacid; 

5- Chloro-2-hydroxy-3- n itro-3'-(lH-tetrazol-5-yl)biphenyl; 
5.Chloro-2-hydroxy-3-nitro-4HlH-tetrazol-5-yl)biphenyl; 

15 6K5-Chloro-2-hydroxy-3-nitroph e nyl)pyridin e -2-carboxyhc acid; 

6- (2-Hydroxy-5-methyl-3-mtrophenyl)pyridme-2-carboxyUc add; 
5-(5-Chloro-2-hydroxy-3-nitropbenyl)nicotipicacid; 
SKS-Chlo^-hydroxy-S-methyl-S-nitrophenyDnicotinic acid; 
2-(5-Chloro-2-hydroxy-3-nitrophenyl)isonicotinicacid; 

20 5'-Chloro-2--hydroxy-3'-mtrobiphenyl-3-carbox y Ucacid; 

5'-Chloro-2'-hydroxy-3'-nitrobiphenyl-3,5-dicarboxylic a c 1 d; 

N .n^Chloro-2'-hydroxy-3^^ 
1 U -Trffluoro-N-(2'-hy<^^ 

( 5^hloro-2'-hydroxy-3'-nitrobiphenyl-3-yl)pho S phonicacid; 
25 5^hloro-2'-hydroxy-3'-nitrobiphenyl-3^dicarboxylic acid; 

5--Chloro-4,2'-dihydroxy-3-nitrobiphenyl-3-carboxyhcacid; 

5'-CMoro-2'-hydroxy-3'-mtrobiphenyl-3-sulfonicacid; 

2-Methoxy-3'-nitrobiphenyl-3-catboxyUcacid; 

2-Methoxy-3 -nitrobiphenyl-4-carboxyUc acid; 
30 5-Chloro-2-hydroxy-3-(lH-tetra2ol-5-yl)biphenyl; 

5- Chloro-2-hydroxy-4'-(lH-tetrazol-5-yl)biphenyl; 

6- (5-Chloro-2-hydroxyphe n yl)pyridine-2-carboxylicacid; 

6-(2-Hydroxy-5-niethylphenyl)pyridine-2-carboxylic acid; 
6-(2-Hydroxy-5-methylphenyl)pyridine-2-carboxylicacid; 
35 5.(5-Chloro-2-hydroxy-5-methylphenyl)racotinic acid; 

2-(5-Chloro-2-hydroxyphenyl)isonicotinic acid; 
S'-Chlo^'-bydtoxybiphenyl-S-carboxyUcacid; 

-25- 
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5--Chloro-2'-hydroxybiphenyl.3,5-dicart,oxylicacid; 

N _r H 5VChloro-2^^ 

3'-Amino-3-nitrobiphenyl-2-ol; 
(5'-Chloro-2'-hydroxybiphenyl-3-yl)pho S phonicacid; 

S'-Chioro-Z'-hydroxybiphenyl-a^icarboxylicacid; 

5'-Chloro^,2'-dibydroxybi P henyl-3-carboxylicacid; 

5'-Chloro-2'-hydroxybiphenyl-3-sulfonicacid; 

5-Chloro-2-methoxy-3'-(lH-tetrazol.5.yl)biphenyl; 

5- Chloro-2-methoxy-4-(lH-tetrazol-5-yl)biphenyl; 
^(S-Chloro^-methoxypheny^yridine^carboxylicacd; 

6- (2.Methoxy-5- m ethylphenyl) P yridine-2-carboxylica C1 d; 
M 2-Methoxy-5-methylphenyl)pyridine-2-carboxyUc acrd; 
5-(5-Chloro-2-methoxy-5-methylphenyl)nicotimcacid; 
2-(5-Chloro-2-methoxyphenyl)isonicotinic acid; 

15 5 '-Chloro-2'-methoxybiphenyl-3-carboxylic acid; 

5'-Chloro-2'-methoxybi P henyl-3,5-di C arboxyUcacid; 

N . [H5 .Chloro-2Vmet^^ 
N-(2'-Methoxy-3'-nitrobiphenyl-3-yl)-acetamide; 

(5--Chloro-2'-methoxybiphenyl-3-yl)phosphomcacid; 
on 5 '-Cbloro-2'-methoxybiphenyl-3,4-dicaiboxylicacid; 

S'-Chloro^-hydroxy^-methoxybiphenyl^carboxylic acid; and 
5'-Chloro-2'-methpxybiphenyl-3- S ulfonicacid. 
^etreatmentofth^^^ 

By the term sequential administration of a 

-*—•<- - — — >- •* depressed plal ^ T 

lheraP / . lllT po or a TPO mimetic. Preferably, if the administrate rs 

~t -™ — — - . - - - - 

"m i. does 1 matter H the compounds are admmistered ih the same dosage 
administered orally. 
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• ™^nt or ingredients for use in combination with 
Examples of a further active ingredient or lngreai 

can synergize »■* slem ceB mobiluer, s„ch as G-CSF (Somolo « al., ited, 1999 93, 
Z£Z Ik TPO nnntenc compounds «f the present invention *o thus usefu, - 
2798-2806)^ He ^ fa aonors prior » leukaphe^.s for 

, 5 i Aewi „,TPOstiro^g»««>of m yeloidoelI S ,part.culady*osoof 

20 ^^.^esof.fu^ovein^^ 

combination with the presently invented TPO numeric compounds include ™ 
^ro: stem ooU. myocyte, neutrophil mobile such as 

, .„w,»ide cisolatin Ballestrero A. et al, Prtcotogl, 2000, 59, 7 IS), 

agenK (,e.,ey.ox»,e t opos,de cuplatm 

25 chemoktaes.M.GttMjetafKmg.A.G.ettd.LJinniua.i 

T lOT PM U^d, adhesion molecule uuribitors or antibodies s»c» as: a»tt- 
aMagoo^ts.SCF.HOU^no, 31 1-7) or anti-CD44 (Vermeulen M. et al„ 

VlJl-4(KikolaT.etal.,B!P J ifclM!- 2000 > 281311 " 
Blood,1998.92, 8 94-9 W .cy.o to e,^^ 
30 ^onis. un-modies. MCP-4 (Berkhou, TA., et al., UtMSSsm,- >«". 272, 16404- 

^** U l.-.UWW.»*»» MW . „ active 

« IPO numerics flte, exhibit ther.peu.ic *m b — « tmotnbocytopema and odrer 
conditions with depressed platelet production. 

35 x*e^-«b J ^»p^-^^- , ^ a! ° sedhere :r 

a. .ttv iLomted as any deore«se in the numb« of blood platelets belotv what* 
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ma ny aaosativa factors, inolodins b», no. ttnM to. radiation ftanW. ahnmoftarapy. 

SoO, 37, Sopp. 1, 1-49). «—» ^ ^ -T 

^sa nation, bona .narrow — - «— ^ ^° 

aalla, MM in Tpo. naunopani. (Sawai, N. UdMlftttri. *»* "f^ 
dandrn* eel, rnobiliaabo. (Korar D. J. SsmtalEillto^- 37 ' S< *"" * 

onknown or hava yet to ba identified. „*„_»„ a 

Prophyteedo » of .ha compoonds of to invention ts enMempbued whenever a 

d^Tention reaatis in a bnild «P o, p.aKfc* « a eo»n~neen«n« of p.ato. pronation 
tLTIL*-. loaa of blood or blood pWalaB. Frophy.actio asas of fteconrpoonds 

„ Br I Haam 1999. 105. .025-1033, and TPO is a poraa, raobilizar of dandnnc eella. 
t^^ooonapaundaofdra^rran— ■ alsooaefo, — ,ne aftnvant 

inc.ena.ft. aetiviry - - W of dandrino caHs. 
Iva Jponnds o, this invention ara - . . — .ogM adpavant. 

ft^nornodolator, by inoraasing ,ha activiry 1 mobUiry of daadnbo ealls. 

Tpo is too™ to bava v.rio«s effeors inoinding a^-apo.one/s.nv.va! aflec* on 
a .a ,4 ct* m rolls and proliferative effects on stem cells and 

30 Z^rfLh* ^ * nonpar of — - P^nor caHa so fta. fter. , 
r^ioaffao.swba.Tpoisnsadinaonjancdanwirio.baroy.o.dnaato.aduoa 

"^nnrna.iacoMp.andaofd.aaarranl — ^sonseM in noting on 

35 soryival or proliferation. Snob ofter agen.s inolnde bnt are no, bmdnd o. G-CSF, GM 
« TPO, M-CSF, R«W*n* SGF, FLT3 Kg** UP. HA M. 
ptgenipoiadn. NESP, SD-0>. or IL-5 or a biohogic* active derivative of any af ft. 
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„ . KTM52fShiotsuY.etal.,BcEJemat 1998, 26, 1195-1201), 
aforementioned agents, KT6352 (Shiofcu * & ^^ AiM o I ogy i , 1997, 116, 
uteroferrin (Laurenz JC, « al. Com^o^A^^ ^"^J ^ other 

IJ£i6l ^a 5 o, the pre** — »e* — for ^ - - *• 

n x, 3283 3289 (1995) and Seidel, et al., Ba ^Nttl Acad. Sci- t USA §2. 3041 

10 S^^283 3289(m 

^045 (1995) by substituting a TPU-responsivco _ iri n^ 
'1,092 89 5640-5644) for the HepG2 cells utilized therein. The mora* 
S^S^^ST— - ntetch - pa- of STAT <*-. 

15 human bone marrow cells. 

20 thepresenceofTPO(Komatsuetal.ll ee dl996,87,4552). 

Xcoprotein CD41 (gpHb), a megakaryocyte marker, was then measured by flow 
l«Lv f see Cwirla, S. E. et al Science, 1997, 276, 1696). 

cytometry (.see uwiria, o invention are 

The pharmaceutical^ active compounds within the scope or tn 

,0 useful as TPO mimetics in mammals, particularly humans, in need thereof. 
30 useruiasir^i invention showed 

Some of the preferred compounds withm the scope 

T u t Aof, to 100% control at a concentration of 0.001-10 uM in the 
ac uvauonfromabout4 % tol00%c^ 

luciferase assay. The preferred compo undsofth Theprefcne d 
of TJT7TPO and 32D-mpl cells at a concentration of 0.003 to 30uM. in p 
35 oTthe invention a„o -* in the CD41 -» - • 

concentration of 0.003 to 30 uM. 
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p^n, .nvendon therefore » ° f — • .^t^^ 

a of Formal. (D or a phannacewieally acceptable salt, hydrate, solvate 01 ester 

* * j oKiiifv tn act as TPO mimetics. The drug may u * 

rrr '.-r7^r.*rr^- 

Haired oral or parenteral products. 

Doses^^ titv 
^erriW above will be an efficacious, nontoxic quantity 
25 pharmaceutical dosage unit as described above win nrefera bl Y 
piio^ nnm i nn mff/ke of active compound, preteraoiy 

^ferablv selected from the range of 0.001 -lUUmg/Kgoi a . 

•.u *u M «ri«i1ftr TPO mimetic in use, the strength ot the 
a* tViP art and will vary with the particular irv uu*" 

35 the art, and will ary ^ advancerne nt of the disease condition, 

preparation, the mode of administration, anu 
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Additional factors depending on the particular patient being treated wiU result in a need to 
adjust dosages, including patient age, weight, diet, and time of administration. 

Ho method of this invention of inducing TPO mimetic activity m mammals^ 

includinghunu^^ 

™ 8 f flnharm aceuticallyactivecompoundofthepresentmvention. 
TPO mimetic amount of a pharmaceutical^ v 

The invention also provides for the use of a compound of Formula (I) in the 
manufactureofamedicamentforuseasaTPOmimetic. 

The invention also provides for the use of a compound of Formula © - the 
manufacture of a medicament for use in therapy. 

The invention also provides for the use of a compound of Formula (I) in the 
manufacture of a medicament for use in enhancing platelet produce. 

The invention also provides for the use of a compound of Formula (I) in the 
manufacture of a medicament for use in treating thrombocytopenia 

Tne invention also provides for a pharmaceutical composition for u^e as a TPO 
mimetic which comprises a compound of Formula (I) and a pharmaceutical* acceptable 

Cairien The invention also provides for a pharmaceutical composition for use in the 
treatment of thrombocytopenia which comprises a compound of Formula (I) and a 

platelet production which comprises a compound of Formula (I) and a pharmaceutically 

""^u^Ieptable toxicologic* effects are expected when compounds of the 

invention are administered in accordance with the present invention. 

Inaddition.thepharmaceuticallyactivecompoundsofthepresentmventioncanbe 

co-administered with further active ingredients, such as other ^^"^ 
mrombocytopenia,includ^^ . 
transplantation and other conditions with depressed platelet production, or compounds 
known to have utility when used in combination with a TPO mimeuc. 
, Contemplated Equivalents- It will be appreciated by the person of ordinary 

sfcllmtheartmatmecompoun^ 

existsbetweenthelowernitrogenatomandtheARsubstituent. Tautomenc forms of the , 
compounds of Formulas I and E are exemplified by the following Formula (TV): 
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„h™ the *• groups a« as defined above. An such compounds are MM I h «- scope of 

^ description, udlize the present invendon . its mUest ex*n.. * 
^-, t Lfo I e,,obeco nOT «e4as^.,«^v«»dno t eU ml u a o„o,*e 

scope of the present invention in any way. 

Fv pftrimental Details 

Kxam ple 1 

5 > S a DiS0! ^^ 

a) 5-bromo-2-nitrophenol . inCn - n i u ri on of 

3.Bromopbenol (32.9 g. 0.19 mol) was added lowl, .0 a cold (10 C solunon of 
, ■ , r» 0 a 0 34 mol) in cone, sulfuric acid; (40.0 g) and water (70.0 mL> and 

CgS0 4 >. fdlered end concen.mted. residue was purified by » 

L 2 i, then the undeaired isomer, 3-b,o m c^niu,pheno., as a yellow so.rd (.3.7 g, 
31%).mpl25-127°C. 

b)3'-hydroiry-4'-nitrobipbenyl-4^erboxylioaeid; 

A sohnionof 0* compound from Exampfe la) (2.13 g 0.01 mo..), 4- 
curboxyphenymnronic odd; (1.74 g, 0.0105 mo..), 2M eon. sodmm cmbonate 0*0 -L 
„ 0 S - —pbenylpbospb.no pm.adium<0) (0.5 <6 °° * 

was adrred and he.»d«nder reflux nnder. nitrogen atmoapberefo, 24b. 

te reacrion mixntre was cuo.ed and evaporated and tbe residne «a«d wrth « 
„ byLbWo^lOOOmL). •n.egreyp^wasfd.e.dandwasbedweuw^ 
aqu. iiyuiuuin x pQAfc^i oc a colorless solid. H 

water then diethyl ether to afford .he rule oomponnd (2.3 g 
,0 NMR (300 MHz, d.-DMSO) 5 13.5-.0.5 (br s, 2H>, 3.06 (d, . - MA. » •»* ' 
Hz, 1H), 7.33 (d, J . 3.4 Hz. 1H). 7.45 (d, 3 = 1 J Hz, 1H), 7.35 (dd, J = 8.6, 1.8 Hz, .H). 
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A solution of the compound from Example lb) (log, 

compound (1.18 g; 72%) as a Drown soi oo«, om74UdI = 8.2 Hz, 

« ~> /j t e o w» 7 71 (d, J = 8.2 Hz, 2H), 7.41 (a, j - o.^ 
10 5-8 5 (br s, 3H), 8.03 (d, J = 8.2 Hz, 2H), /- 

1H), 7.36 (d. I = 1.6 Hz, 1H), 7.22 (dd, J = 8.2, 1.6 Hz, 1H). 
d )K3,4-Dimethylphenyl)-3-methyl-3-pyrazoUn-5-one 

. , 7 a Ike rod station was the. stirred a. room temperature for 24b. 

66.51; H, 5-13; N, 12.41. found: C, 66.74; H, 5.08; N, 12.36. 

Example 2 
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a)3 , -hydroxy-4'-nitrobiphenyl-3-carboxylicacid; 

Following the procedure of Example lb), except substitute 4- 
Following carboxyp henylboronic acid;, the title compound was 

Hz 1H) 7.66 (t, 3 = 7.8 Hz, 1H), 7.45 (s, 1H). 7.34 (d, J = 8.6Hz, 1H). 

^<£X£Z"*»*- •HNMR(300MHz,d < -DMSO)510.96( S ,lH) 
prepared (1.32 g, 83%) as a , 13 Hz , lH) , 7.86 (A. J = 8.2, 

10 ,-9,(brs,m8.2U^ 
1.3 Hz, 1H), 7.62 (t, J = 7.9 Hz, 1H), l.w V*. 
(dd,J = 8.2, 1.9 Hz, 1H). 

c )4HNHl-(3.4-dimemyl P henyl)-3-memyl-5-oxcvl,5-dmy^ 
y lidene]hydrazmo}-3'-hydroxybiphenyl-3-carboxyUcac 1 d; 

Following the procedure of Example le), except substituUng 4-ammo-3 - 

hy*oxyb^^ 
carboxylic acid, hydrochloride salt, 

r-4 „? R rcrdec) 'HNMR(300MHz,d 6 -DMSO)813.66(s,lH),U.l^s, 
orange solid, mp 282 C (dec..), n ? ?3 _ 

2.27 (s, 3H), 2.22 (s, 3H); Anal. (WW«5 Hp) calcd. C, 67.18, H, 4.97, N, 
found: C, 67.26; H, 4.96; N, 12.46. 



25 Pra>aratioxLO^^ 
.Udene^ 



Rxam ple 3 

1 3 JB ^5-oxo = L 5-dihYdrop Y razol-4- . 



ronowing y nno as abright, yellow solid. H 

NMR (300 MHz, CDCl,) 5 11.10 (S>, in;, o.u 



30 

6.90 (t, J = 7.9 Hz, 1H). 
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b)2-bromo-6-nitroanisole m0 L), methyl iodide 

a mixture of the compound from Example 2a) (10.8 g, 0.0495 m > j 

, i. /q o o' n 0592 mol.) m acetone (z:>u 
(3 4 mL; 0.00545 mol.) and potassium carbonate (8.2 g, 0.0592 mo 

c „„p„ m d(8. 7g ;76*). W «-56-C.'HNMR(300MHz.CDC 1 , S 7.8 1 -7.74( m ,2H), 
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,. 13 ai-ua. 4.02 (s, 3H); a*. WWW — * a 36 ' M; H ' * 6M - 

found: C, 36.30; H, 2.59; N, 5.73. 

c , 2'-methoxv-3'-nitrobiphenyl-3-caiboxylic acid; 

t a « u, im 7 46 fL i = 7.9 Hz, 1H), 3.46 (s, 3H). 

1 = " * .£1 - * - - « <2B * 00077 mol) ; 



15 



20 



25 



» '«»»~^^^ 1 :^ (s , 1H ). 7.95 <d. J = 7.8 Hz, 1H), 
. 7.8. 1.3 Hi 1H). 7.04 ft J = 7.8 Hz. 1H). 

0 3MNHl-(3,«ta^ylph»y»-3-i»^l-5^ 1 > dibydt ° ,,yIKO1 " 4 " 
vUd«nelhydnz».o}-2'-hydroxybi P henyl-3-c«*«zylic a dd;.hy4'»B 

Example 3eHor ^ammo-3'.-hydroxybiphenyl-4-caiboxylic a ^ d '^'^^^^ l ^ S ^ j^jj^ 

_ , xt m n/1 



30 12.17. found: C, 65.60; H, 4.96; N, 12.04. 

F.xample4 
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^^. ^^M^'-by dr oxyWP^vl^ ^n rviic a r id laate-aa 

I^deL3.4^^y~^ y d B «b 1 » i d.**dU«eo m po. 0 dw» 
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pre pared(13.8g;60%). .H^R(300MH Z ,d 6 -DMSO)6n32(s,1^7.68(d, J = 7.8 
Hz 2H) 7.40 (d, J =7.8 Hz, 2H), 5.32 (s, 1H), 2.09 (s, 3H), 1.33 (s, 9H). 
b) ; M ^tlK4-re rt -Butylphenyl>3-methyl-5-oxo-l^ihy^ 
ylidenelhydrazinO^-hydroxybiphenyl-S-ca^oxylic acid;, henuhydrate 
5 pillowing the procedure of Example le), except substituting the compound from 

5 Following me P carboxY Uc acid;, hydrochloride salt and the 

Examnle 3e) for 4-amino-3'-hydroxybiphenyl-3-carboxyucaci y 

Example 3e) i.^^dimethylphenyl^-methyl-S-pyrazohn-S-one, the 

compound from Example 4a; tor i , H 

■ n 1 II 1 2 Hz 1H) 7.83 (t. J - 8.7 Hz, 1H). 7.73 (dd, J » 6.4. 3.1 Hz, 1H), 7.63 «, 

. . ^ /n £i. « <; fr7- N 1 1 68. found: C, 67 .Do, w, -> w - 
(C^N^.0.5 Hp) calcd: C, 67.63; H, 5.67, M, i is*. ™ 

* Exam ple 5 
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^ideneJhy^azBO^^ 

* M£S ^^^ the compound from 



powder (0.08 g, 44%). MS(ES) m/z 506 [M+H]. 

Example 6 
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vjidenelh^azi^^ 

a) 6-(5-chloro-2-methoxyphenyl)-pyridine-2-carboxyUc ac,d;: 
Following the procedure of Example lb), except substituting ^thoxy-5- 
loroph nylboronic acid; for 4-ca.boxyphenylboronic acid; , and subsUUmng 6^ 

olopyJ^^^ 

prepared (6.7 g; 100%) as a white powder. MS(ES) m/z 264 [M + H]. 

b) 6K5-cWoro-2-hyd J oxyphenyl)-pyridine-2-carboxylic acri;: 

Followingthe procedure ofExample 3d), except substimtmg me compound of 6a) for *e 



30 m/z 250 [M+H]- ... 
c ^ 6 r 5 ^hloro-2-hydroxy-3-nitrophenyl)-pyridine-2-carboxyhc add,. 

6b for the compound from example 7b), the title compound was 

8 33 (t, J = 8.6Hz, 1H), 8.19 (d, J = 8.6Hz, 1H), 8.14 (d. J=3.4Hz 1H) 
d)2-L-3HNHl-(4-tert-butyl P henyl)0-methyl-5-oxo-l,5^^ 
yUdene]hydrazino}-2'-hydroxybiphenyl-3-carboxylicacid; 
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Mowing a* procedure of Example 10. oxcep. snbsumring 0* componnd of 6c) for .he 

of I, me OT de p-doc, A sospension ° < 

0.0033*0..) in IM hydrochloric -* «* "*> - 5 * ^^11. 

5 veL mixmre . stood « 5-C fo, a former .0 min. men - -- 

^Lb»dro 8 o„c„W K »de U ,»oU B »™ 8 .h.MpHofu«^ 0 o„™x» re ,s 

Woxta^l, 7-8. The red solnuon « then sdrred =1 room Kmp^ 

The mixhrre was filtered .o give a red solid whieh wax ammed . , ««» 50.0 m L ) 

compound (0.9Sg; 67%) as a powder.MS(ES) m/z 472 (M+H) 

Rxani ple 7 

i 1Mrnr1hr ^^^ V ^-hvdr 0 xvbirh f -nyl-^.hoxYlic acid; : 
15 a)5-(5-chloro-2-methoxyphenyl)-nicotiiiicacid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 
chlorophenylboronic acid; for 4-^oxyphenylboronic acid; , and subsutuungj - 
bron Icounic^ 
m/z 264 [M+H]. 

20 ^^S^hloro-l-bydroxyphenylVpyridine^-carboxylicacid;: _ 7a , forthe 
Following the procedure of Example 3d), except substituting the compound of 7a) for the 

Tothe solution of 6^5-chloro-2-hyd,oxyph^^ 
40 0cfor half an hour, ^reaction mixture was diluted with 

The resulting preciptation was collected, washed and dried to grve sohd (2.74 g , 78%, three 
steps). MS(ES) m/z 295 [M+H]. 

30 yhdene]hydrazmo}-2'-hydroxybiphenyl-3^oxyUcacid; 

Following the procedure of Example 1c), except substituting the compound of 7c) -ft. the 

0lLol.)mlM^.hydrochloricacid;(25.0mL)wascooledto5^^ 
dxopwise with a solution of sodium nitrite (0.1 1 g, 0.0015 mol.)m water (5.0 mL). The 

ipound from Example 4a) (034 g , 0.0015 m ol.) followed by the peruse addmon 
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of rodiunr TO — — — •* «- P " "t 0 " 

• m «riv 7 8 The red soludon was rhen stirred at room temperature for 24h. 

- Sfve a red so„d w hi e h was — * - * - ~ 
. T29* asa powder. 'HNMR(300MH,,d.-I>MSO, S 13.8(br,2H,,9.9( S , U9 9.08 <s, 
W J 7s «M (s, 1H>, 7.82 ( d, J=7.7Hz, 2H), 7.75 (d, J = 7.9Hz. fH), 7 50 (d, J - 
Z !. m So („! 2H>, ,34 <s, 3H,, ,« s, 9H, MS(BS, r*z 4,2 <M + H>-. 

Exam ple 8 

Monde O 2 —0 - «— ** 3 •" D * - "* h>dK,Chl0nde ' 

^^"ueL»d^w 1 d.ed ra . 1 . l8 c^P^-^ 

7.8<s, 1H), 7.62 Cm. 2H). 7.2 (d, J = 9.2HZ. 1H), 2.34 (s, 3H), 2.2S(S, 3H), 2.22 (a, 3H> 

Exam ple 9 

20 ,*iene]h^^ 

a^^-hydroxy-S-methylphenylVpyridine-l-carboxyUcacxd;: 

m ethox Lnicacid; U^*^**^«^7^- 
metftoxyoor a •« mtv/tr C300 MHz d -DMSO) 8 8.42 (d, J = 8.5Hz, 1H), 

solid (0.26 g, 31%, two steps). H NMR (300 MHz, a t 

25 8.2 (t, J=8.2Hz, 1H), 8.04 (d, J = 8.5Hz, 1H), 7.9(s, 1H). 7.17 (d, J - 8.2Hz, 
1H) 6.88 (d, I = 8.2Hz, 1H), 2.22 (s, 3H). 

M 6 (2-hydroxy-3-anu n o-5-methylphenyl)-pyridine-2-^^ acid;: 

example 9a) fox the compound from example 7b). The crude product was tsolated , 
30 ^Jinemanolandwater.andtreatedwith 10%Pd/C. The reaction rmxture was 
^llsOp.ihyclrogenforBhoursbefo^ 
green power (80%). MS(ES) m/z 245 (M+H) + . 

S 2 Ia-3MN41<4-rm-butylphenyl)-3-methyl-5-xo-l,5-dxhydropyrazol^ 
vUdene]hydxazmo}-2'-hydrox y -5^methylbiphenyl-3^arbox y Uc acid;: 

yhdenejnyor in , nfVxamt) i e 4W except substituting the compound from 

<»5 Following the procedure of Example 4p), ext. e 

e^.e9b)f«lco^^e^p 1 .3«).d,e« a eco n ^d. M p^^d 

'H NMR (300 MH, d,DMSO, 8 8.25 (d, J = 7.7Hz, IH), 8,5 <U .7.7* 1H>, 
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~ n*o, i m 7 *> fd J - 7 7Hz, 2H), 2.36 (s, 3H), 2.35(s, 3H), 1 .23 
7.9 (m, 3H). 7.78(5. 1H), 7.58 (s, 1H), 7.5 (d, J - 

(s,9H). 

Exam ple 10 

2 J Aza-3JJN!Jlr(3 J 4 I dime^^ 

FoUowing the procedure of Example 9), except substituting l-(3,4- 

Following ine P /4. tert -Butyl>3-methyl-3-pyrazohn-5- 

one, the title compound was prepared as solid (40%) H NMR (3 . 

10 1H), 7.68 (d, J = 7.7Hz, 1H), 7.62 (s, U±), /.^ k 
2.28 (s,3H), 2.25 (s,3H). 

Exam ple 11 

„ , rt, v i s-oxo-1 5^ih¥drgpvrazg] 4 ;yiideBeJhydrazino_fc 

2^ y^nvv-5'-niethvlhi phenYl-3-carboz3dic^l 
is ^2'-Hvdroxv-5-methylbiphenyl-3-carboxylicacid;: 

Following* p enylboi omc acid; and 3-brornophenylcarboxyhc 

methylphenylboromc acid, for 4 carboxyp y ^ ^ 

with 1:1 of hydrobromide and acetic add,. Hie ^ ^ was 

wrHvdroxY-3-nitro-5'-methylbiphenyl-3-carboxyhcacid;: 

b) 2 -Hydroxy J nur substituting the compound of 

o< Following the procedure of example 7c), except substituting f 

25 Following m p , , 7b) the title compound was prepared as solid 

example 11a) for the 3 (s m) , 8 . 0 (d , , = 6 .9Hz, 1H), 7.84 (s, 

(0 4 g 77%)- 'H NMR (300 MHz, d 6 -DMSO) 8 8.13 (s, in), I 

1H), 7.8 (d, J = 6.9Hz, 1H), 7.6 (m, 2H), 2.3 (s, 3H). 

30 y*-,hy^^ 

Fnllowine the procedure of example m;, eAwc FV => 

Following P compound was prepared as sohd 

exanrple lib) for the compound of examplejc^e 

35 2H), 2.33 (s, 6H), 1.22 (s, 9H). MS(ES) m/z 485 (M+H) 

Example 12 
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ojTj^v y.^'-ftetrazol-S-vn biphenvl 

a) 5 -(5'-chloro-2-methoxybiphenyl-3-yl)-lH-tetrazole: 

a „fT5v am n1e 1W except substituting 2-methoxy-5- 
Following the procedure of Example id), 

cnioropiicu compound was prepared (1 .36 
bromophenyl)-lH-tetrazole for the compound of la) the ade con* P 
g - 100%) as a white solid. 'H NMR (300 MHz, d 6 -DMSO) 5 8.l6(s, 110, 8X)5(d, 7.6H 
lH)/7.7(d, J = 6.6Hz, 1H), 7.67(t, J = 7.7Hz, 1H), 7.48(m, 2H), 7.2(d, J = 9.1Hz, 1H), 

3.8(s, 3H), MSCES) m/z 287 [M+H]. 

b) 5-(5'-chloro-2-hydroxybiphenyl-3-yl>lH-tetrazole: 

Following the procedure of Example 3d), except substituting the compound of 12a) 

^^^^^ 

c) 5 , 5 , hl 2« 

Following the procedure of Example ic), exv y> 'HNMR 
| compoundof7c),meddecompoundwasprep^^ 

(300 MHz, d 6 -DMSO) 8 8.2(s, 1H), 8.1(d, J = 5.9Hz, 1H), 8.09(d, J = 7.4Hz, 1H), 7.8(d, 

2 7Hz, 1H), 7.75(m, 2H), MS(ES) m/z 295 [M+H]. 

d) 3-{NMH3,4-dimemylphenyl>3-methyl-5-oxo-l,5-dmydro P yrazo^^ 

vlidenelhydrazmoJ-^hydroxy-SHtetrazol-S-yDbiphenyl 
0 Following the procedure of Example 1c), except substituting the compound of 12c) 

formecompoundof k^^™^**^*^^ 
ro pw i sewimasolu ti onofsodiumnit ri te(0,lg;0.0015mol.)mwater^ 

yellow mixture was stirred at 5°C for a iurther 10 min. then treated m one poruon with the 
yellowimxture Q015 mol.) followed by the portion-wise addition 

.i m „.lv 7-8 The red solution »as then stirred at room tomperatnre for 24b. 

Tlffi ml > - > 5H, .H), 7.7*1 3H>, 7.«d, 3 - 2.2Hz, 1H), TX» 3H). 2.35(,3H). 
2.25(d, J = 2.2Hz, 6H). 

Kvam ple 13 

. , u r. * m .thv1 1 urn 1 5 rth^™ rv r a ™U4.vlifrnc1hydrazuio}- 

yjj.y p _^ A-rtimP.thvlphenYl)-^-" 1 ^'-^-^ 0 - Jj3rtULJ " 

35 ^^^-^'-hvdroxvbiphenvl^-carhoxvlicacidjl 

a) 5'-Huoro-2'-methoxybiphenyl-3-carboxylic acid;: 
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n 59 r 100%) as . white solid. 'HNMK (300 MHz, d.-DMSO) 5 8.26<s, H). 8.1(4 1 

1H), 6.95 (dd, J = 9-0, 4.6Hz, 1H), 3.8(s, 3H). 

b) 5^Huorc^ydtoxybiplie«yl-3«arboxylic acid;: 

Lowm* the procedure of Example lb), except substituting I. compomrf *m .Mb 
*e coLpoood from Example 1 a), » title compound « prepay, as ^ 
, 10. 71*). 'H NMR (300 MHz, d„-D MS 0> 6 9.7(s. 1H), IW Uft M (d. I - - Mfc 

9.2, 4.6Hz, 1H). 
-s <a rn„„ m <?> h v droxv-3 -aminobiphenyl-3-carboxylic acid;: 

Po^e of Example 7c), except substituting me — from « 

5 l»TLc^^^ 
LlLe^ol,*^ 

After concentrated, the title compound was prepared as dark gum (0.047 g, 36%. two 
steps). MS(ES) m/z 248 [M+H]. 

d)3HNKl<3,4-dimemylphenyl)-3-memyl-5-oxc.UKlmydropyrazol-4- 
20 ylidene]hydrazmo}-5vfluoro-2Vhydroxybiphenyl-3-carboxylic^ 
21) yiioenejnyu substituting the compound from Example 

Following the procedure of Example le), except substituting a v 

Following P com pound was prepared as solid (0.03 g, 

13c) for the compound from Example icj, uic tr 

25 m/z 461 [M+H]. 

Fx am ple 14 

^hyJroxy^hen^D^^ , . .. .... 

TT\ ^,«ivA-f>xo-l 4.dihydroquinoline-3-carboxyUc acid,. 

a)7-(5-chloro-2-hydroxyphenyl)-4-oxo-i,'*-ainyui H 

«f Fvamnle lb) except substituting 2-methoxy-5- 
Following the procedure ollixampie id;, ^ v 

Inl^ylbL^^ 

oxZ. ldibyd roq umoUoe-3-ca I box,Uc acid; for me compouod of la), 

was isolated. The above crude product was treated glacial acetic acid; C ^ 5 ° " lL) 

^b,drob^cacid;<25.0mL)w«sti^ M dhe^m^n*«f«^ 

i -r*./4 filt^rRH to afford the title compound (1.85 g, /J %>h n iNAVlxv 
^ The mixture was cooled and tittered to aiiuiu r 

^0 MHz, d, D MSO> . ^ . - «HZ, 1H). 10. (, 1H, W (■>. . - «• " » 

, = 8.6Hz. 1H), 8.06 (s, 1H), 7.8 (dd. *. 8.5Hz, 1.5Hz, .H), 7.45(d, 1 = 3.7Hz, 1H), 
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7 35(dd,J«7.7.,2.6Hz,lH),7.05(d,J = 8.7Hz,lH). 
b 7-(5.chloro-2-hydroxy-3-nitrophenyl)^ 

Following the procedure of Example 7c), except substituting the compound of 14^ the 
compound of 7b), the title compound was prepared (0.84 g; 90%) as a powder. MS(ES) m/z 



361 [M+H]. 
c m[NHM3,4-dimethylphenyl)-3-me^ 

yKaene]h y dn^no>-2-hy^ aCl f f 

Following the procedure of Example 1c), except substituting the compound of 14b) for the 
compound of lb), the crude product was isolated. H>en follow the procedure of example 
le). except substituting the above crude product for the compound of 1c) and subsumUng 
l-(3 4KUmethylphenyl)-3-methyl-3-pyrazolin.5-one for the compound of 
Ipound 1 prepared a, soHd (0.04 g; 8 % ,).'H NMK (300 ^ ^ 

IS 13 8(s 1H), 13.4(s, 1H), 9.98(s, 1H), 8.92(d, J = 6.6Hz, 1H), 8.38(d, J = 8.5Hz, 1H), 
1H), 13.8(s, I . MS(ES) ^ 

7.99(s, 1H), 7.77(m, 4H), 7.15(m, 3H), z.^(s, on), k 
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15 510 [M+H]. 

Rxam ple 15 



20 



■,^ Y ,^ V ph^vn a ninolm-4f1H1-one-3-r a rboxylicacid;: fAWnrthe 
F^tpro^ 

compound ofld), the title compound was prepared (0.24 g, 40% as ^ HN ^°° 
MHz, d.-DMSO) 6 8.68(5, 1H), 8.43(d, J = 8.4Hz, 1H), 7.68(m, 5H), 7.48(d, J = 8.7Hz, 



1H), 7.10(m, 2H), 2.4(s, 3H), 1.34(s, 9H). 

Exam ple 16 



3 ^. ^^.n-f^dimeftv lp h r ^ 

25 vlio^neMrazi^^ f1H .forthe 
Following the procedure of Example 7, except substituting the compoun ds of ^o the 

compound of 4a), the title compound was prepared (0.51 ^^^^ 
MHz, CDC13) 5 9.16 (s, 1H), 8.9 (s, 1H), 8.5 (s, 1H), 7.7 (t, I = 4.8 Hz, 1H) ,76 s^lH) 
^58;d, J = 8.6Hz,lH),7.18(d,J = 8.1Hz,lH),7.13(d,J = 4.8Hz,lH),2.4( S ,3H),2.31 

30 (s, 3H), 2.27 (s, 3H), MS(ES) m/z 444 [M+H]. 

Example 17 

,. A , a .:V-fN>-ri-B-me^ 

^ in lhydriTin-) ^ Y ^vvhi r he.nvl-5-carbox Y lic acid " 

a) l-(4-isopropylphenyl)-3-methyl-3-pyrazoUn-5-one 
35 Following the procedure of example Id), except substituting 4- 

~ isopropylphenymydrazmehyd^^^ 

the tide compound was prepared (3.2 g; 89%). 'H NMR (300 MHz, CDC13) 5 7.7 (d, J - 
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l^L-3^ 

y lidene}hydrazino)-2'-hydroxybiphenyl-5-carboxylic acid; 

7.6Hz,2H),7.78(d.J = 7.8Hz,lH).733(4J = 8.6Hz,lH),7.2(m.2H).2.35(s,3H).1.2 

(d. J = 6.7Hz, 6H), MS(ES) m/z 458 [M+H]. 
10 Example 18 ^ 

l-(3-^rt-Butylphenyl)-3-methyl-3-pyrazolin-5-one 
Fo lowing the prldurs of example Id), except substituting 3-^-butylphenylhyd^ne 

pLpared(0.8g;70%). 'H NMR (300 MHz, CDC13) 5 7.9 (s, 1H), 7.68 (d, J = 2.6Hz, 1H), 

7.24 (m, 3H), 3.4 (s, 2H), 2.2 (s, 3H), 1.33 (s, 9H). 

b)3 la-3MNV[l-(3-r^^ 

ylide n e]hydrazin 0 }-2'-hydroxybiphenyl-5-carboxylic acrd;: _ 

x. ,„ rP nf Examole 7 except substituting the compounds of 18a) for the 
20 FollowingtheprocedureofExample7,excp d , HNMR(30 o 
compound of 4a), the title compound was prepared (0.2 g, 25%)^ sohd. H t 

x>ru mm 5 13 7(br s 1H), 9.9 (s, 1H), 9.0 (s, 1H), 8.9 (s, 1H), 8.4 (s, 1H), 8.0 (s, 1H), 
9H), MS(ES) m/z 472 [M+H]. 

Example 19 

vjidenejry^raz^^ 

a) 5'-chloro-2'-methoxybiphenyl)-3-carboxylicacid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 
30 chlorophenylboronic acid; for 4-carboxyphenylboronic acid; . and substring > 
bromlblyUcacid;for*e^^ 

75%) as a white powder. 'H NMR (300 MHz, CDC13) 8 8.21 ^ * ^ ' q"qj^ ' 
1H). 7.78 (d, J = 8.0Hz, 1H), 7.53 (t, J = 8.0Hz, 1H), 7.34 (s, 1H), 7.32(dd, J « 9.0Hz, 
4.0Hz, 1H), 6.93(d, J = 9.0Hz, 1H), 3.87 (s, 3H). 
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b)5'-chloro-2'-hydroxyphenyl-3-carboxylicacid;: 
FoUowmgthep^ofExam^ 
for the compounds of 3c),thetitle compound was prepared (2.33 g ; 90%) as sohd. H NMR 
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_ C , A1<W 1H . R 1S , s 7 92 (d, J = 8.0Hz, 1H), 7.79 (d, J = 



= 9.0Hz, IK). 

■H NMR (300 MHz. d s .DMSO) 8 10.8 (s, 1H), 8.14 (s, 1H), 8.1 (d, J = 3.4Hz, 1H>, 7.99 H. 
I - 7 5Hz. 1H), 7.79 (m, 2H>, 7.63 (t, J - 8.1Hz, 1H). 

d^5-a^ro-3-{N'-[l^,4^imethylphenyl>3-methyl-5-oxo-l,5-dibydropyrazol-4- 
10 vUdenelhydnztool-Z-hydroxybiphenyl-S^arbozyhcaad;: 

Follow^ a* P«.cedu re of example 8, except -MM* *. co-ppouod of 
ronuw 6 the title compound was prepared as solid, 

example 20c) for the compound of example 6c), the title ^comp * 

15 2.25 (s, 1H), MS(ES) m/z 477 [M+H]. 



F.yatnple 20 



^^■wHr^nol o ^^vhirihenvl-VrtirhoxYlic acid ; 
,0 r O.oL mo,.) in ,M v. byd-hlorie sold; (3.0 * « «*- » ' C *- "- 4 

. a «* <T for a further 10 min. then treated with l-(3,4- 
yellowmixmrewasstirredat^fo^ 

dimethylphenyl)pyrazohdine-3,5-dione(44mg,xi.u , 

addition of sodium hydrogen catenate solution ensuring the ^ ^^^ 
25 mixture is approximately 7-8, and ethanol (3.0 mL) to improve solubility. The red 
was then stirred at room temperature for 24h. 

afforf the tile compo»od (0.04 r . 42*) « - b„™ powder, MS m/e 445 [M + H) . 

Exam ple 21 

iM6M l tote i E oi^hatoaa^ ^ 

, .12 8; 20%, as .pa>e,ellow solid, 'HNMROOOMHz, d,DMSO) 515 
s,l W 4.58<s,2H,.4..3(,, I = 7.,Hz,2H,,2.0Hs,3H),120(U.7.1Hz.3H,. 
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b) 3 M N--lH^E<bo»y-2K,xoethyl)-3-m«<hyl-5^o-l,5Klftydrop ) ™zol-l- 

suspension 01 ^ ... nat?c The mixture was stirred 10 nun. 

0.188 mmol) in 1M „. hydrochloric acid (2. mL) at 5 C Tb 
absolution of ethyl 3-me^3-pyrazohn-5-one- 1 -acetate (0^35 *W 
ethanol(3mL)added. Sodium hydrogen carbonate was ^^^^^ 
macuonwasaOowedtowarmto^^ 

acetic acid; (0.5 M, 50 mL). The mixture was extracted (2 x 10 mL ediyl a , 
extracts washed with water (2 x 5 mL), hrine (5 mL) and dried (MgSOJ . T*e ^ 

1040* a cetonitrile/water-0.1%TFA) to afford the tide compound (0.024 g, 30%) as an 
orange solid. MS(ES) m/z 425 (M+H) + . 

p.^ am ple 22 

„ Vl .. r j„ rv -A'- (^.tr a 7.ol-5-v l)hiphenvl 

F.tc am ple 23 

^ Mptaoyli.atoy^ 

„,3-M e *yl-N. K «-b« t yW-pyr^li»-5--»-^ _ 

A solution of mmethyldtmuninn, in tolnene (2M, 1 mL, 2.00 mmo ) w 
U, K en iee-oooled. steed solution of tert-botylamine (0.210 tnL, 2.00 mtnol) m 

„nne (0 092 • 0.500 tntnol) edded in one portion and the m»n»e steed et rootn 
eeeune (0.092 »• °*> ' M .dded dropmse and sttmng 

3 ^n»f«24^<M ^ BhylM , aB ( 5n L)wa S .dded.foUowed 

^telven *« the «~ — eeonee, ptessote to give * * 
,5 g . 1 OC*)e Sm «nen,henssolid ! » tt blefor»seinthe«« SK p. H NMR C300 MH* d. 
SZ, 8 7.52 (, 1H), 4.95 (, !H), 4.2HS, 2H). 1.98 (, 3H). 1.24 (s, 9H). 
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Mowi„ g *e precede of Exan,p.e 21b), exoep. -« ^' ^^ 

pyrazolin-5-one-l-acelaniide in place of ethyl ^"^^''^"^^^^^"^^^^M+H)*- 

. /n n * a- ^Q%^ as an orange solid. MS(E5>) m/z 43/ ^vi-i-ru 
5 title compound was prepared (0.05 g, 29/o) as an or 5 

T^.y am ple 24 

vlidenejh^dr^^ 

L0 Prepared according to the method of E.C. layior ana 
52(18), 4107. 

T Takahashi, Japan 2872 (1964). 
T Takahashi, Japan 2872 (1964). 

20 pi. to 1* — «■ » «*»-»"■* - «* »" ^ 

diebloro derivaHve, eed MS */e 223 [M + H1* 0— » 
d) 3 ^|NH3^1oro-l-a4-dime*ylpbenyl)-5^0-1.5^bydropy™zol-4- 

mol) in water (1.0 mL). The yellow mixture was starred at 5 C for a further 1 

mol.) in w dim ethylphenyl)-5-chloro-3-oxo-pyrazohd in e (0.168 g, 

30 .ZtnTlnatesol^ 

7-8 Theredsolutionwa S thenstirredatroomtemperaturefor24h. 

T^e nature was diluted with water and acid;ified with 1M aq. hydrochlonc acid, stirred 
The mixture was dtlu ^ ^ ^ water to 

for a further 30 nunutes and filtered to give a 91 nvidec^ MS m/e 

afford the title compound (0.3 g; 85 %) as abrown powder, mp = 210 C (dec). MS 
35 463 [M+H]+ 

F.xam ple25 
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vi. fr,r A carboxvphenylboronic acid; , and substituting 3^ 
chlorophenylboromc add, for 4-carboxyp* y (1 4 

bromophenyD-lH-tetrazole for the compound of la), the Utte P° 
g . 10 0%)asasoUd/HNMR(300MHz,d.-DMSO)88.1(<l,J = 8^H Z ,2H),7.72(d,J 

8.5Hz, 2H), 7.4(m, 2H), 7.15 (d, J = 9.0Hz, 1H), 3.8(s, 3H). 

^r:r::rrr^~~- 

= 2.7 Hz, 8.7Hz, 1H). 
c) 5 K5'-chloro-2'-hyd*oxybiphe^^ 

c) 3 P cmox ,pv«rnnlc la) except substituting the compound of 29b) for 3 

Following the procedure of Example la), except 

bromophenol, the title compound was prepared as sohd (0.95 g, 86%,). H NMR 
d-DMSO)6 8.12(m,3H),7.8(m,3H). 

Foxing *= ^7'^^ ^ was prep<md as S o«d (0..2 1 
; a^pc-ls f. *e compound of 14 acetonitrile/waler-O.lftTFA) 
14 %) affcr purified by prepays hplc (ODS sue* 1U- 

2H) 7 .69(s, 1H), 7.64(d, J = 8.2Hz, lri), / 
2.35(s, 3H), 2.27(s, 3H), 2.23<s, 3H). MS(ES) m/z 501 [M + H). 

Exam ple 26 

0 ^liNHH^jiSirnethj^ 
24rydro2aWEheiDdr^^ 

a > 5' Chloro-2'-hydroxy-3'-nitrobiphenyl-3,5-dicarboxylic acid;: 

lowing the procedure of Example lb), except substituting 2-methoxy- - 
T P eny iboronic acid; , and substimtmg 5-bromo- 

,5 „IJ-h M — - 
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, • A- ns 0 niL) and 48% aqueous hydrobromic acid; (25.0 mL) was stirred 
ZovecrudeUo ^^^^^^^^ 

- -ssssssssssssz. 

b^N'-ll^ime^^ 
3H), 2.27(s, 3H), 2.23(s, 3H). MS(ES) m/z 487 [M + H]. 

Fxample 27 

To theTHF solution of 2.b I .n>o- 1 -»«box J ^,«*ybe„«n e ( .39 « 

The organics were combined, dned over magnesram j_ 23H z 1H), 

soUd(2.2 g ,89 % ).»H N MR(300MHz,d 6 -DMSO)576(s 1H) 

25 7 . 19(dd> J = 8.4Hz, 2.3Hz, 1H). 6.87(4 J = 8.4Hz, 1H), 3.78(s, 3H). 2.2(s, 3H). 
m <5 f7-Methoxv-5-methylphenyl)-nicotinic acid;: 

for ^^.borooic acid, the titlo compound «. m-d » soUf K2.« 
HNMR (3oLfc, d,DMSO) »Mh »H), Uh »». U0. J ■= 2.0Hz, TO, 7Jta. 2H). 
30 7.08(4 J - 9.0Hz, 1H), 3.77(8, 3H), 231(5, 3H>. 
e> 5-<2-Hydroxy-5-methylphenyl)-nicotimc acid;: 

c)5(2Byoroiy „f B „ m „le 3d^ oxcept substituting Iho compoond of 3tb) 

5 8.98(8, 1H), 8.93(s, 1H), 8.4(t, J = 2.1Hz, 1H), 7.2(s„ 
35 = 8.9Hz, 1H), 2.31(8, 3H). 

d) 5K2-Metho X y-5-nieth y l-3-mtrophenyl)-nicotimc acxd;: 
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Following the procedure of Example 7c), except substituting the compound of 31c) 
fortheZTd^ 

MHz, d 4 -DMSO) 5 9.0(s, 1H), 8.94(s, 1H), 8.4(t, J - 2.1Hz, 1H). 7.9(s„ 1H), 7.68(s, 1H), 

y lidene]hydrazino}-2'-hydroxy-5 '-methylbiphenyl-5-carboxyUc acd;: 

Following the procedure of Example 7d), except substitutes the compound of 3 Id 

for^lL-^ 

ld) for the compound of 4a), the title compound was ^-^*Jf 9 ^ H 
NMR (300 MHz, CDC13) 5 9.14(s, 1H), 8.9(s, 1H), 8.^ lH^6«d, ' " 
7 58(d J = 7.3Hz, 1H), 7.17(d, I = 8.1Hz, 1H), 6.9(s, 1H), 2.31(s, 3H), 2.28(s, 3H), 2.20(s, 
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3H). 

F.xamole 28 



■^'.^-[1.f3.4-^ ^thvl phenYlV3-methvl-'>-ffl<o L»3 ™ n v ^ 

!5 o^y^mvvhiphrTivl d ^aibfi20dic acid:: 

^S'-Chloro^'-hydroxy-S'-nitrobiphenyl-^carboxylicadd:: 

FouovJgtheprocedu^f . 

bronjl^ 

as sohd (1 .0 g, 77%, three steps): 'H NMR (300 MHz, d,DMSO ) 6 8.1(d. J - 2.7Hz, 1H). 
20 8.0(d, J = 6.6Hz, 1H) ( 7.78(d, J = 2.7Hz, 1H), 7.67(d, J = 6.6Hz, 1H). 

b)3MNHl<3,4-Dimethylphenyl)0-memyl-5-oxo-l,5-dihydro P yrazol^ 

ylidene]hydrazino}-2'-hydroxybiphenyl-4-carboxylic add;: 

Following the procedure of Example 7d), except substitutmg the compound of 32a 

for 6-(5^ 
25 ld)forthecompoundof4a),^^ 
'HNMR(300MHz,d,D^ 

1H), 7.75(d, 3 = 3.0Hz, 1H), 7.69(m, 3H), 7.65(d, J = 8.1Hz, 1H), 7.180m. 3H), 2.33(s, 3H), 

2.27(s, 3H), 2.23(s, 3H). MS(ES) m/z 442 [M+H]. 

F.yam ple 29 

30 P^tipa^f^^ 
3dite ]hvjrazir^ 

a U-f3 4-Dimethylphenyl)-3-methoxy-3-pyrazolin-5-one 

in methanol (40.0 mL) was treated with cone, sulfuric add; (10 drops) and sUrred and 

35 heated under reflux for 24h. , the mixture eV aporated. The resuduc was triturated 

Water (20.0 mL) was added and the nuxture evapor 
with water to afford the title compound (0.428 g; 60%) as an orange powder. H NMR (300 
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MHz, d 6 -DMSO) revealed an approximate 1:1 mixture of hydroxypyrazole:pyrazolone 
tautomers. MS(ES) m/z 219 [M+H]. 

b) 3*-{N -[H3,4-Dimethylphenyl)-3-methoxy-5-oxo- 1 ,5-dihydropyrazol«4- 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 

5 Following the procedure of Example le), except substituting the compound from 

Example 3e) for the compound from Example lc) and the compound from Example 29a) 
for the compound from Example Id), the title compound was prepared (0.142 g; 41%) as an 
orange solid. l H NMR (300 MHz, d e -DMSO) 5 13.7 (s, 1H), 13.1 (br s, 1H), 9.71 (s, 1H), 
8.14 (s, 1H), 7.97 (dd, J = 7.8, 1.4 Hz, 1H), 7.81 (d, J = 8.1 Hz, 1H), 7.72 (s, 1H), 7.65-7.60 

10 (m, 3H), 7.22-7.1 1 (m, 3H), 4.06 (s, 3H), 2.27 (s, 3H), 2.23 (s, 3H); Anal. (C^H^NA-0-66 
Hp) calcd: C, 63.82; H, 5.00; N, 11.91. found: C, 63.53; H, 4.95; N, 11.49. 

Example 30 

Preparation of 3 ^IN'-ri-^methoxvphenvn^methvl-S -oxo^l.S-dihvdropvrazoM- 
vHdenelhvdrazino)-2 , -hvdroxvbiphenv l-3>carboxvlicacid; 

15 a) l-(4-Methbxyphenyl)-3-methyl-3-pyrazolin-5-one 

Following the procedure of Example Id), except substituting 4- 
methoxyphenylhydrazine hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride, 
the title compound was prepared (2.2 g; 27%) as a cream powder. 'H NMR (300 MHz, d 6 - 
DMSO) 5 1 1.3 (s, 1H), 7.57 (d, J = 9.0 Hz, 2H), 6.98 (d, J = 9.0 Hz, 2H), 5.32 (br s, 1H), 

20 3.77 (s,3H), 2.10 (s,3H). 

b) 3 -{N-[l-(4-methoxyphenyl)-3-methyl-5-oxo- 1 ,5-dihydropy razol-4-ylidene]hydrazino }- 
2 -hydroxybiphenyl-3-carboxylic acid; 

Following the procedure of Example le), except substituting the compound from 
Example 3e) for the compound from Example lc) and the compound from Example 30a) 

25 for the compound from Example Id) and washing the crude product with chloroform, the 
title compound was prepared (0.146 g; 49%) as an orange solid. 'H NMR (300 MHz, d 6 - 
DMSO) 5 13.7 (s, 1H), 13.1 (br s, 1H), 9.70 (s, 1H), 8.14 (t, J = 1.4 Hz, 1H), 7.97 (dt, J = 
7.9, 1.4 Hz, 1H), 7.84-7.60 (m, 5H), 7.19-7.15 (m, 2H), 7.04 (d, J = 9.1 Hz, 2H), 3.79 (s, 
3H), 2.34 (s, 3H); Anal. (C u UJi 4 O s .0.5 Hp; 0.5 CHCl^ calcd: C, 57.35; H, 4.22; N, 10.91. 

30 found: C, 57.69; H, 4.35; N, 10.80. 

Example 31 

^{N^ri-r3,4'DimethvlphenvlV3-methvl-5-oxo-1.5-dihvdrop vrazol-4-vlidenelhvdimino)- 
2>h ydroxv-3-trifluoromethanesulfonamidobiphenvl 
a)N-(2-methoxy-3-nitrobiphenyl-3-yl)-acetamide: 
35 Following the procedure of example lb), except substituting 3- 

acetamidobenzeneboronic acid; for the compound of 4-carboxyphenylboronic acid; and 1- 
bromo-2-methoxyl-3-nitrobenzene for the compound of example la), the title compound 



-50- 



WO 01/89457 



PCT/US01/16863 



was prepared as solid. (1.16 g, 98%). 'H NMR (300 MHz, d 6 -DMSO) 87.73 (dd, J = 1.7 Hz, 
7.5 Hz, 1H), 7.68 (s, 1H), 7.61 (d, J = 8.6 Hz, 1H), 7.55 (dd, J = 1.7Hz, 7.5Hz, 1H), 7.41(t, J 
= 8.0Hz, 1H), 7.32(d, J = 8.6Hz, 1H), 7.25(t, J = 8.0Hz, 1H), 3.52 (s, 3H), 2.10 (s, 3H). 

b) 3 -amino-3-nitrobiphenyl-2-ol hydrobromide salt: 

5 Following the procedure of example 3d), except substituting the compound of 3 la) 

for the compound of 3c), the tide compound was prepared as solid (0.7 g, 56%). MS(ES) 
m/z 231 [M+H]. 

c) 1, 1 , 1 -trifluoro-N-(2 -hy droxy-3 , -nitrobiphenyl-3-yl)-methanesulfonamide: 

The compound of example 31a) in ethyl acetate was added 5% sodium hydroxy 
10 solution and stirred for 10 min., then neutralized the aqueous solution with 3N HC1 to 

pH=7. and extracted with ethyl acetate. After concentration , 0.25g neutral compound was 
obtained. 

The neutral compound (0.25 g) was dissolved in Chloroform (25 mL), treated with 
triflic anhydride at 0°C and stirred at room temperature for 1 hour. 3N hydrochloride was 
15 addded to adjust pH to 4 and the mixture was extrated with ethyl acetate. The organic layers 
were combined, dried (MgSC>4), and concentrated to give yellow solid (0.39 g, 100%). 
MS(ES) m/z 340 [M+H]. 

d) 3-{N , -[l-(3,4-Dimethylpheny]>3-methyI-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxy-3-trifluoromethanesulfonamidobiphenyl 

20 Following the procedure of example 7d), except substituting the compound of 

example 31b) for the compound of example 7c) and l-(3,4-dimethylphenyl)-3-methyl-3- 
pyrazolin-5-one for l-(4-re?t-butylphenyl)-3-methyl-3-pyrazolin-5-one, the title compound 
was prepared as solid (34%). MS(ES) m/z 546 [M+H]. 

Example 32 

25 Preparation of 3 i N'-f l-(3.4-Dichlorophenvl V 3-methvl-5-oxo- 1 .5-dihvdropvrazol-4- 
vlidenelhvdrazino 1-2 -hvdroxvbiphenvl-3-ca rboxvlic acid: 

a) l-(3,4-Dichlorophenyl)-3-methyl-3-pyraolin-5-one 

Following the procedure of Example Id), except substituting 3,4-dichlorophenylhydrazine 
hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride, the title compound was 
30 prepared (7.5 g; 65%) as a cream powder. 'H NMR (300 MHz, d 6 -DMSO) 8 8.02 (d, J = 2.4 
Hz, 1H), 7.8 (dd, J « 8.9, 2.5 Hz, 1H), 7.7 (d, J = 8.9, 1H), 5.31 (s, 1H), 2.1 (s, 3H). 

b) 3-{N-[l-(3,4-Dichlorophenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 

Following the procedure of Example le), except substituting the compound from 
35 Example 3e) for the compound from Example lc) and the compound from Example 37a) 
for the compound from Example Id) and washing the crude product with chloroform, the 
title compound was prepared (0.253 g; 78%) as an orange solid. ! H NMR (300 MHz, d 6 - 
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D MSO> 8 13.6 (s, IH,, .3.. (s, IH), 976 (s, >H), 8.13 «*»■>. 7*7 . 
7 90 (d, J - 8.9 Hz, IH), 7.80 (d. J = 7.5 Hz, IH), 7.68-7.60 <m. 3H), Z17-Z09 (m, W. 

56.14; H, 3.47; N, 11.24. 

F.xample 33 

a) l.(3-trifluoroniethylphenyl)-3-niethyl-3-pyrazolin-5-one: 

Following the procedure of Example Id), except substitute 3- 

2H), 2.2 (s, 3H). , . , 

W 3MN43-m..h,l-5^xo-l-(3-trm»o K .melhylph e nyl)-l,5-dihydropyrazol.4- 

15 ,liden=]hyd«ztoo)-r-hydroxyl»pl.ei.yl-3-<=»rt»''7 li ' :aci * ' 

F„Uo™s*ep I oc^ofEz OT pl.lc),ezcep,« 0 b S d MM8 ^-P-^ 

Example 3e) for the compel from Example 1.) *»* the compound from Example 38a) 

dde compound was propped (0.241 66%) US . orange solid. MS<ES) m/z 483 (M + H) . 

Fx am ple 34 

20 

gjNHHS.ffcdimet^^ 
^^^ ^ 

^ R Nitro-4-oxo-l,4-dihydroquinoline-3-carboxylic acid;: 

a) 8-Nitro-4 oxo i.h u y ^ diphenyl ether was 

To the suspension of 2-nitroanilme (41 .4 g, 0.3 mol) in zwmi oi P y 
25 added 2-ethoxymethylenemalonic acid; diethyl ether (64.8 g, 0.3 mol). The reason 

(600 mL). The resulting solid was collected and washed with hexanes to give crude 

L ^ nm(i (AO o 0 19 mol) was dissolved in 10% NaOH (1 L) and 
product. The crude compound (49 g, U.iy moi; 

Lluxed for two hours. After cooling to 600 C( the reaction mixture was quenched warn 6N 
30 ZL^*^**^"**** ^-hedwimwaterto^e 
Xcompound^^ 

8 84 (dd, J = 8.0Hz, 1.5Hz, IH), 8.83 («. J - 7.9Hz, IH), 7.79 (dd, J = 8.0Hz, IS*. IH). 
b) 8 -Arnino-4-oxo-l,4-dihydroquinoHne-3-carboxyhc add;: 

Following the procedure of example 1c), except substituting the compound from 
35 example34a)forthecompoun^ 

0 g, 51%). 'H NMR (300 MHz, d 6 -DMSO) 8 12.7 ( s, IH), 8.7 (s, IH), 7.54 (d, J = 7.0 Hz, 
IH), 7.33 (t, J = 7.9Hz, IH), 7.12(d, J = 6.6Hz, IH). 
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c)8-{NHl-(3 ) 4-di m ethylphen y l)-3-m e thyl-5-oxo-l,5-dihydropyrazol-4- 
vlidenelhydrazinoJquinolin^lHl-one-S-carboxylic acid;: 

Following the procedure of example le), except substituting the compound from 
example 34b) for the compound from example 1c), the title compound 
5 solid (0 4 g, 83%). 'H NMR (300 MHz, d 4 -DMSO) 6 8.31 ( d, J = 8.2Hz, 1H), 8.2 (d - 7.4 
Hz IH) 8Wj = l4.9Hz,lH),7.82(d,^^^ 

Hxam ple 35 

P^sti^^ 

10 Y^^hydrazinol - lT T ^Wi*«nvl-3-cartKHCldfcjad; 

a) l-(4-trifluoromethylphenyl)-3-methyl-3-pyrazolin-5-one 

Following the procedure of Example Id), except substituting Ar 
tnmoromemylphenymydra^ 
hydrochloride.metiUec^ 
15 DMSO) 8 8.0 (d, J = 8.2 Hz, 2H), 7.85 (d, J = 8.7 Hz, 2H), 5.4 (s, IH), 2.1 3H). 

b) 3MNH3-methyl-5-oxo-l-(3-trifluoromemylphenyl)-l,5-dmydropy^^ 

y lidene]hydrazino}-2'-hydroxybi P henyl-3-carboxylic acid; 

Following the procedure of Example le), except substituting the compound from 
Example 3e) for the compound from Example 1c) and the compound from Example 36a) 
20 forfcecompound^mExamp^ 

m> —d was prepared (0.21 g; 58%) as an orange solid. 'H NMR C300 MHz d, 
DMSO) 5 13.7 (s, IH), 13, (s, IH), 9.78 (s, IH), 8,8 (d, I - 8 £ 
7.98 (d, J = 1.3 Hz, IH), 7.85 (d, J = 8.7 Hz, 2H), 7.8-(s, IH), 7.75 (dd, ,=7.3, 2.4 ,H), 

7.64 (t, J = 5.5 ,1H), 7.2 (m, 2H), 2.37 (s, 3H). 
25 Example 36 

r [rr p agflsyk s i-a-N-rnemvlcarboxamido^ nylVI 5-dihydro PY razoB ; 

.■ 1l - i ^.- 1 K Y H ra ,^^ )--2'-hvdrniHfhirhenY l-3-carboxylicacid;: 

a) 4 -(3-Methyl-5-oxo-4,5-dih y dropyrazol-l-yl)-benzoic acid;: 

Following the procedure of Example Id), except substituting 4-hydrazmobeno,c 
30 acid; for 3,4-dimemylphenymydrazine hydrchloride, the title compound was .prepared 1.91 
g; 90%) as solid. 'H NMR (300 MHz, d 6 -DMSO) 5 12.9 (s, IH), 11, (s, IH), 8.07 (d, J - 
4.2Hz, 2H), 7.95 (d, J = 4.2 Hz, 2H), 5.4 (s, IH), 2,3(s, 3H). 

b) 3MNH3-memyl-5-oxo,K4-N-methylcarboxan 3 idolphenyl), 1 5-dmydropyr^ 
yUdene]h y drazino}-2'-hydroxybiphenyl-3-carboxyUcacid;: 

35 T 0m eDMFsolutionof4-(3-me^^ 

^ (0.218 g, immol), 1-hydroxybenzotriazole hydrate (0.149 g, Ummol) and methylene 
(1 immol), was added i- em yl-3-(3-dime*y^^ 
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(0211 1 immol). The reaction mixture was stirred at room temperature for « *™ 

Z^LsOA, filtered and concentrated. Tne crude product was isolated as soud. 
wasdned(MgS04) filtere substituti „g the compound from Example 

Following the procedure of acid- hydrochloride salt and the above 

crudeproductforthecompoundfromExampleld^thetrue P 

« c \ iu xtk/tr (300 MHz, d^-DMSO) S 13.7(brs, In), y. / / is, 

solid (0.056 g, 34%, two steps). H NMR (300 MHz, 

, /TT 1X rx ouf c R 03 fi J = 8.8Hz , lli), ivo \s J - '-° AAX " " 



10 



2.78 (s, 3H), 2.28 (s, 3H). MS(ES) m/z 487 (M+H)*. 

Pv^mple 37 



15 



20 



25 



30 



^^^^ 

} Me*ar.esmfonar^^ 
p ^ e 0.4., 1 8.2mmol)a nd 3. b — 

^tionmixt^wass^ — 

n ot , 10 2 mmol) 2M aqu. sodium carbonate (5.1 mL; I0.2mmol.) and 

(1.91 g, 10.2 mmol), « aq 4_ dioxan e (60.0 mL) was stirred and 

tetrakistriphenylphosphino P alladmm(0) (0.5 g) £**o ^ ^ 

2H),«.95(d.J = 9.0Hl,lH),3.8(s,3H),3.5( S ,3H). 

■ Stars Aftercooltagdo.m^roomKn.peramre.icewuer.^P^.n.c™^ 

NMR (300 MHz, CDC1,) 6 8.0 (s, 1H). 7.85(d, 8.0Hz, 1H) 7.72 1 . 

ft J = 8.0Hz , 1H>, 7.23 (m, 1H), 7.19 (d, J = 9.0Hz, IH), 6.9 (d, I = 9.0Hz. 1H). h 

^-[l-CS^^ta^^ 
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Following the procedure of example 7c), except substituting the compound of 
example 37b) for the compound of example 7b), the title compouind was prepared as 
yellow solid (0.1 g, 87%). MS(ES) m/z 371 (M+H) + . 

d)N-[1^3-{N , -[l-(3,4-dimethylphenyl>3-methyl-5-oxo-l,5-dihydropyrazol-4- 
5 ylidene]hydrazino}-2-hydroxybiphenyl-3-yl)methanoyI]methanesulfonamide: 

Following the procedure of example 12d), except substituting the compound of 
example 37c) for the compound of example 12c) the title compound was prepared as dark 
powder (0.04 g, 48%). MS(ES) m/z 520 (M+H) + . 

Example 38 

10 3WN'-r3-methvl-5-oxo-l-phenvl-1.5-dih^ 
hvdroxvbiphenvl-3-carboxvlic acid: 

Following the procedure of example le), except substituting 3 -amino-2 - 
hydroxybiphenyl-3-carboxylic acid; for 4 -amino-3-hydroxybiphenyl-3-cai*oxylic acid; 
and 5-methyl-2-phenyl-2,4-dihydropyrazol-3-one for the compound of example Id), the 
15 title compound was prepared as a solid (0.15 g, 65%). 'H NMR (300 MHz, d^DMSO) 5 
14.9(s, 1H), 8.21(s, 1H), 8.04 (d, J = 8.0Hz, 2H), 7.9(d, J = 8.0Hz , 1H), 7.78 (d, J = 8.0, 
1H), 7.54(t, J = 8.0Hz, 1H), 7.34 (m, 3H), 7.0 (m, 3H), 2.34 (s, 3H). 

Example 39 

3 1 ~(N^r3-methvl-l-(4-methvlphenvn-5H3xo-L5-dihvdropvrazo l^vlidene1hvdrazino>-2" 
20 hvdroxvbiphenvl-3-carboxvlic acid: 

Following the procedure of example le), except substituting 3 -amino-2 - 

hydroxybiphenyl-3-carboxylic acid; for 4 -amino-3 -hydroxybiphenyl-3-carboxylic acid; 

and 5-methyl-2-p-tolyl-2,4-dihydropyrazol-3-one for the compound of example Id), the 

title compound was prepared as a solid (0.1 1 g, 46%). *H NMR (300 MHz, d 6 -DMSO) 5 
25 8.19(s, 1H), 7.98 (d, J = 8.0Hz, 2H), 7.85(d, J = 8.0Hz , 1H), 7.72(d, J = 8.0, 1H), 7.42 (t, J 

= 8.0Hz, 1H), 7.34 (d, J = 8.0Hz, 2H), 7.05 (d, J = 8.0Hz, 1H), 6.9 (t, J = 8.0Hz, 1H), 2.34 

(s, 3H), 2.23 (s, 3H). MS(ES) m/z 429(M+H) + . 

Example 40 

3 z 1 N - f 1 -(4-chlorophenvlV3-methvl-5-oxo- 1 .5-dihvdropyrazol-4-vhdene1hvdraino 1 -2- 
30 hvdroxvbiphenvl-3-carboxvlic acid: 

Following the procedure of example le), except substituting 3 -amino-2 - 
hydroxy biphenyl-3-carboxy lie acid; for 4 -amino-3 -hydroxybiphenyl-3-carboxy lie acid; 
and 5-methyl-2-chlorophenyl-2,4-dihydropyrazol-3-one for the compound of example Id), 
the title compound was prepared as a solid (0.22 g, 88%). ! H NMR (300 MHz, d 6 -DMSO) 6 
35 8.21(s, 1H), 8.12 (d, J = 8.0Hz, 2H), 7.9 (d, J = 8.0Hz , 1H), 7.85(d, J = 8.0, 1H), 7.54 (t, J = 
8.0Hz, 1H), 7.39 (m, 3H), 7.09 (m, 1H), 6.92 (t, J = 8.0Hz, 1H), 2.34 (s, 3H). 

Example 41 



-55- 



^^PCTYUSOl/16863 

WO 01/89457 

hT ^ I v,v Y hi r h ft n Y l-3-car hoxvlicacid:: 

a) 2-(4-Huoroph e iiyl)-5- m ethyl-2,4-dihydropyTazol-3-one: 

Following the procedure of example Id), except substituting 4- 
Huorophenylhydrazine for 3,4-dimemylphenymydrazine, the title compound was prepared 
asasolid(3.0g,64%).MS(ES)m/zl93(M+H) + . 

b) 3MNHM4-fluorophenyl)^^ 
hydroxybiphenyl-3-carboxylic acid;: 

Following the procedure of example le), except substituting 5-(2 - 

hydro xybiphenyl-3vam^ 
clxy^^ 

example Id), the title compound was prepared (0. 16 g. 59%). 'H NMR (300 MHz d«- 
DMSO) 5 8.25(s, 1H), 8.05 (d, J = 7.5Hz, 1H), 7.75(dd, J = 2.1 Hz, 8.2Hz , 2H), 7.75 (m, 
3H), 7.25(m, 4H), 2.34 (s, 3H). MS(ES) m/z 457(M+H) . 

F.x am ple 42 

v_mU3- m ethvl-5-"™-1-^ 

^^nPlhydrazinol^'-h YHroxybiphenYl-^-crboxYlicacid; 

a) 5-methyl-2<4-trifluoromemoxyphenyl)-2,4-dihydropyrazol^ 
Following the procedure of example Id), except substituting 5-methyl-2-(4- 

trifmoromemoxypheny^^^ 

prepared as solid (2.0g, 49%). 'HNMR(300 MHz, ,d,DMSO) 57.8^,1 = 9.1Hz, 2H), 
7 45(d, J = 8.8Hz,2H),5.39(s, iH), 2.12 (s, 3H). MS(ES) m/z 259 (M+H) . 

b) 3 M NH3-methyl-5-oxo-l-(4-trfflu^^ 
yUdenelhydrazinol^'-hydroxybiphenyl-S-carboxylic acid;: 

FoUowingtheprocedureofexamplele),exceptsubstituting3'-ammo-2- 

hydrobiphenyl-3-carboxylic acid; for 4-anuno-3'-hydroxybiphenyl-3-carbox y Uc acid; 
n^loridesaltandthecompoundof example 49aa) ^^TZ^SllL 
Jetitlecompoundwas prepared (0.185 g, 60%). «HNMR (300MHz, d DMSO) 5 13.7 ^ 

s ,lH),13.l£s,lH),9^ 

j = 9Hz, 2H), 7.18(m, 2H), 2.35 (s, 3H). MS(ES) m/z 499(M + H) + - 

Rxam ple 43 

2'-h ydroxvbiphe nYl- /t - /sgrhnv Y licacid; 
5 a) Acetic acid; N'-(3,4-dimethylphenyl)hydrazide: . , 

3 4-dimethylphenyl hydrazine (5 g , 29 mmol) was partitioned m duuted sodmm 
hydroxy and ether,the ether solution was dried and eYaporated to a solid. The solid was 
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redissolved in ether and treated with acetic anhydride(8 mL, 78 mmol). After stirred at 
room temperature for 18 hours, the solvent was evaporated to dryness and further washed 
either and hexane to give a solid (3 g, 60%). MS(ES) m/z 179 (M+H) + . 

b) l-(3,4-dimethylphenyl)-pyrazolidine-3,5-dione: 

5 Hie compound of example 47a (3.1 g, 17.7 mmol) in phosphorus trichloride 

(1.75ml) was treated with malonic acid; (1.84 g, 17.7 mmol) and heated to 100°C until the 
mixture stopped foaming. After cooling down to room temperature, the mixture was 
dissolved in sodium bicarbonate solution and extracted with ether. The aqueous solution 
was acid;ified with 60% Hydrochloride to pH 6 to 6.5, then extracted with ethyl acetate(4 
10 times). The combined extract were dried and evaporated to a solid which recrystallized 

from ethanol to give the title compound.(0.9 g, 26%). ! H NMR (300 MHz, CDC13) 8 7.29 
(s, 1H), 7.20 (dd, J = 2.4 Hz, 8.2Hz, 1H), 7.10 (d, J = 8.2Hz, 1H), 3.33 (s, 1H), 2.23(s, 3H), 
2.2(s, 3H). 

c) 2-(3 ,4-dimethylpheny l>5-ethoxy-2,4-dihydropy razole-3-one : 

15 To the suspension of the compound of example 43b) (0.8 g, 4 mmol) in ethanol (15 

mL) was added concentrated sulfuric acid; (O.lmL, cat.). The reaction mixture was then 
heated to reflux for 48 hours. Potassium carbonate was added to the mixture and the solvent 
was removed under reduced pressure and the residue purified by column chromatography 
on Si02 to afford the title compound (0.25 g; 27%) as a solid. l H NMR (300 MHz, CDC13) 

20 5 7.65 (s, 1H), 7.57 (dd, J = 2.4 Hz, 8.7Hz, 1H), 7.08 (d, J = 8.7Hz, 1H), 4.31(m, 2H), 3.4 
(s, 2H), 2.23(s, 3H), 2.2(s, 3H), 1.4 (t, J = 8.6Hz, 3H). 

d) 3'-{N-[l-(3,4-dimethylphenyl)-3-ethoxy-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid;: 

Following the procedure of example le), except substituting 4-amino-3 - 
25 hydroxybiphenyl-3-carboxylic acid;, hydrochloridesalt for 3'-amino-2 -hydroxybiphenyl-3- 
carboxylic acid;, hydrochloridesalt and the compound of example 43c) for the compound of 
example Id), the tide compound was prepared (0.015 g, 8%). 'H NMR (300 MHz, d 6 - 
DMSO) 5 9.69 (s, 1H), 8.13(s, 1H), 7.98 (d, J = 7.6Hz, 1H), 7.8 (d, J = 8.4Hz , 1H), 7.71 (s, 
1H), 7.65(m, 3H), 7.2 (m, 2H), 4.4(m s 2H), 2.28 (s, 3H), 2.23 (s, 3H), 1.35(t, J = 8.6Hz, 
30 3H). MS(ES) m/z 473(M+H)\ 

Example 44 

3'>W , 41~G.4^imethvlphenvlV3-(l-methvlethoxvV5>oxo>1.5-dihvdropvrazol-4- 
vlidenelhvdrazino 1 -2 -hvdroxvbiphenvl-3-carbox vlic acid: 
a) 2-(3,4-dimethylphenyl)-5-isopropoxy-2,4-dihydropyrazole-3-one: 
35 Following the procedure of example 43c), except substituting isopropanol for 

ethanol, the title compound was prepared as a solid (0.28 g, 28%). ! H NMR (300 MHz, 
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CDC13) 8 7.64 (s. 1H). 7.52 (ddL 3 = 2.4 Hz, 8.7Hz. IH), 7.05 (d. J = 8.7Hz, IH), 5..0», 
1H). 3.4 <s. 2H), 2.23( 5 . 3H). 2.2(s, 3H>. 1.27 (s, 3H). 1.25 (s, 3H). 

b) 3MMK3.4^yl P b«»0-Ml-^yl^>^ 1 ^ d ^ J ™ 01 - 4 ' 
yUdcne)hydrazmo|.2'-hydroxybiphenyl-3-c«t»xylicacd;: 

„*. 44.) ft. d. compound of ezamp., 43c). d» dUe _ 

7.7H, IH), 7.8 (d, J = 8.1Hz . 1H). 7.6 <, 1H), 7** 3K>, 7 15 * » "«* 1H >' 
2.23 (s. 3H). 2.08 (,. 3H). 1.46C*. 3H).l .44( S , 3H) MS(ES) m/z 487(M + H) . 

Exam ple 45 

13 forethylacetoaceta^^^^^^ 
MH^-DMSO)^^ 
1H). 2.25(s, 3H), 2.22(8, 3H), 1.23 (s, 9H). 

b)3MN43-f, rt -butyl-H3,4-dimethylphenyl)-5K ) xo-1.5^hydrop^ 
yUdenelhydmzinol^-hydroxybiphenyl-S-carboxylicacidv. 
20 Following the procedure of example le), except substitute 3 -armno-2 - 

hydrochloride 

JetiUe compound was prepared (0.06 g ,20%)."HNMR (300 MHz^CDQs) 8 8.22(, IH), 
8 08 (d J - 6 5Hz IH), 7.78 (d, J = 6.0Hz , IH), 7.7 (s, IH), 7.63(dd, J = 2.6Hz, 7.1Hz 
2 5 SSi W ** IH), 7.1(m, 3H), 2.31 (s, » 2.27 (s, 3H>, l,(s, 9H, MS(ES) m/z 
485(M+H) + . 

F.xam ple 46 

S^HHS^tr^^^ 
^ 5 Methvl-2-(2 3,5,6-tetranuoro-4-methylphenyl)-2,4^ihydro P yrazol-3-one: 
30 tLwmgtheprocedureo^ 

m emylphenylhy*az^ 

as solid (1.68 g, 35%). MS(ES) m/z 261 (M+H) + . 

35 y lidene]h y drazmo}-2'-hydroxybiphenyl-3-caAoxyUcac 1 d;: 

Following the procedure of example le), except substimtrng 3 -amxno-2 - 
hydroxybiphenyl-3-carboxyUc acid; for 4-arnino-3'-hydroxybiphenyl-3-c ar boxyl 1 c acrd; 
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and the compound of example 46a) for the compound of example Id), 
was prepared (0.07 g, 18%). 'H NMR (300 MHz, d 6 -DMSO) 8 13.4 (brs, W'™>™ 
7.98 (d, J = 6.4Hz, IH), 7.8 (d, J = 6.4Hz, IH), 7.75 (dd, J = 2.2Hz, 7.4Hz, IH), 7.61(t, J - 
7.7Hz, IH), 7.19 (m, 2H), 2.33 (s, 6H). 

F.xam ple 47 

T [N>[1 f1 fl ^ m .thv1nhenv l) - 3 - methYl-5-oxo-1,5-dihYdro pja3Z3lr4z 

■ ■^^^^^^^^l.^-hvaroxvhiphrnyl^-caTboxYlicacidj 

a) 2-(4-Huoro-3-methylphenyl)-5-methyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting 4-Fluoro-3- 
methylphenyl hydrazine for 3,4-dimethylphenylhydrazine, the title compound ^ prepared 
as solid (1.3 g, 73%). 'H NMR (300 MHz, d 6 -DMSO) 8 7.63 (m, IH), 7.55 (m, IH), 7.17 (t, 
J = 9 4Hz, IH), 5.29(br s, IH), 2.26(s, 3H), 2.09(s, 3H). 

b) 3HN4K4-fluoro-3-methylpte^^ 
ylidene]hydrazino>-2'-hydroxybiphenyl-3-carboxylicacid;: 

Following the procedure of example le), except substituting S'-ammo^- 
hydroxybiphenyl-3-carboxyUc acid; for 4-amino-3'-hydroxybiphenyl-3-carboxylic acid; 
andmecompoundo^^ 

waS prepared(0.17g,60%).'HNMR(300MHz,d 6 -DMSO)813.7(br S l^ 
9.8(s] IH), 8.15 (s, IH), 7.97(d, J = 7.7Hz, IH), 7.75 (m, 4H), 7.63(t, J = 7.7Hz, IH), 7.2 
20 (m, 3H), 2.34 (s, 3H), 2.30 (s, 3H). MS(ES) m/z 445 (M+H) . 

Tfram ple 48 

3HNHH3^imet^^ 
?'-h Y droxvbir t"'"Yl-^-carboxvlicacid; 

Following the procedure of example 53, except substituting 3'-ammo-2 - 
hvdxoxybiphenyl-3-carboxylic acid;, hydrochloridesalt for M2'-bydroxybiphenyl-3^ammo- 
IZ IH-Lzlle, the tide compound was prepared as solid (0.186 g , 96%). 'H NMR (300 

X78( m ,3H),7.6(m,4H),7.25(m,3H),2.31(s,3H),2.2^ 
(M+H)*. 

Fxam ple 49 

2d[13 HH3^d U ^^ 
9-h Ydroxv-3-tetrazol-5 -YlbiphenYl 

a)2K3,4^imethylphenyl)-5-phenyl-2,4Khhyclropyrazole-3-one: 

Following the procedure of example Id), except substitutmg ethyl 
35 benzylacetoacetate for ethyl acetoacetate, the title compound was prepared as sohd(2.5 g, 
52%) 'H NMR (300 MHz, CDC13) 5 7.84 (m, 2H), 7.75 (s, IH), 7.47(dd, Hz, 
6 5Hz, IH). 7.45 (m, 3H). 7.15(d, J = 6.5Hz, IH), 2.28(s, 3H), 2.23(s, 3H). 
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b) 3- { N -[ 1 -(3,4-dimethylphenyl)-5-oxo-3-phenyl- 1 ,5-dihydropyrazol-4- 
yiidenejhydrazino } -2-hydroxy-3 ? -tetrazol-5-ylbiphenyl 

Following the procedure of example le), except substituting 5-(2 - 
hydroxybiphenyl-3 '-amino-3-y 1)- 1 H-tetrazole for 4-amino-3 -hydroxybiphenyl-3- 
5 carboxylic acid;, hydrochloridesalt and the compound of example 49a) for the compound of 
example Id), the title compound was prepared (0.008 g, 4%). MS{ES) m/z 529(M+H) + . 

Example SO 

3-(N , -ri-r3.4>dimethvlphenvl)-3>methoxv-5-oxo-L5-dihvdropyrazol>4- 
ylidenelhvdrazinol-l-hvdroxv-S '-tetrazol-S-vlbiphenvl 

10 a) 5-(2 -hydroxybiphenyl-3 '-amino-3-yl)- lH-tetrazole: 

Following the procedure of example lc), except substituting the compound of 
example 12c) for the compound of example lb), the title compound was prepared as a solid 
(1.2 g, 60%). 'H NMR (300 MHz, d 6 -DMSO) 5 8.23(s, 1H), 8.14(m, 1H), 7.7 (d, J = 5.6Hz, 
2H), 7.46 (dd, J = 1.6Hz, 7.9Hz , 2H), 7.1 (t, J = 7.8Hz, 1H), MS(ES) m/z 254(M+H) + . 

15 b) 2-(3,4-dimethylphenyl)-5-methoxy-2,4-dihydropyrazole-3-one: 

Following the procedure of example 43c), except substituting methanol for ethanol, 
the title compound was prepared as a solid (0.45 g, 56%). MS(ES) m/z 219(M+H) + . 

c) 3- {N - [ 1 -(3 ,4-dimethylphenyl)-3-methoxy-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxy-3 , -tetrazol-5-ylbiphenyl 

20 Following the procedure of example 43d), except substituting the compound of 

example 50a) for 3 '-amino-2 '-hydroxybiphenyl-3-carboxylic acid;, hydrochloride salt, and 
the compound of example 50b) for the compound of example 47c), the title compound was 
prepared as a solid. MS(ES) m/z 483(M+H)*. 

Example 5 1 

25 3-fN'-ri-(3,4-dimethvlphenvl>3- 

2- hvdroxv-3 '-tetrazol-5- vlbiphenvl 

Following the procedure of example 50c), except substituting the compound of 
example 43c) for the compound of example 50b), the title compound was prepared as solid 
(0.008 g, 4%). J H NMR (300 MHz, d 6 -DMSO) 5 9.79 (br s, 1H), 8.08(d, J = 7.4Hz, 1H), 7.7 
30 (m, J = 7.7Hz, 5H), 7.2 (m, 3H), 4.4 (m, 2H), 2.27 (s, 3H), 2.23 (s, 3H), 1.47 (t, J = 7.0Hz. 
3H), MS(ES) m/z 497(M+H) + 

Example 52 

3- f N -r 1-f 3.4-dimethvlphenvlV3-f l-methvlethoxvV5>oxo- 1 .5-dihydropvrazol-4- 
vlidene1hvdrazino}-2-hvdroxv-3 > -tetrazo l-5-vlbiphenvl 

35 Following the procedure of example 50c), except substituting the compound of 

example 44a) for the compound of example 50b), the title compound was prepared as solid 
(0.008 g, 4%). MS(ES) m/z 51 1(M+H) + . 
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Example 53 

3- (NM1 -(4-fluorophenvlV3-methvl-5-oxo- 1 .5-dih vdropvrazol-4- vlidenelh vdrazino 1-2- 
hydroxv-3"tetrazol-5-vlbiphenv1 

a) 2-(4-Fluorophenyl)-5-methyl-2,4-dihydropyrazol-3-one: 

5 Following the procedure of example Id), except substituting 4- 

fluorophenylhydrazine for 3,4-dimethylphenylhydrazine, the title compound was prepared 
as solid(3.0 g, 64 %). MS(ES) m/z 192(M+H)\ 

b) 3- { NP-[ 1 -(4-fluoropheny l)-3-methy 1-5-oxo- 1 ,5-dihydropyrazol-4-ylidene]hy drazino } -2- 
hydroxy-3-tetrazol-5-ylbiphenyl: 

10 Following the procedure of example le), except substituting 5-(2 - 

hydroxybiphenyl-3 -amino-3-yl)-lH-tetrazole for 4-amino-3 -hydroxybiphenyl-3- 
carboxylic acid;, hydrochloridesaJt and the compound of example 53a) for the compound of 
example Id), the title compound was prepared (0.16 g, 60%). ! H NMR (300 MHz, d 6 - 
DMSO) 8 8.2 (s, 1H), 8.08 (d, J = 7.4Hz, 1H), 7.95 (dd, J = 2.1Hz, 9.2Hz, 2H), 7.75(m, 

15 3H), 7.2 (m, 4H), 2.34(s, 3H). MS(ES) m/z 457(M+H)\ 

Example 54 

3- ( N'-f 1 -(4>fluoro>3-methvlphenvlV3-methvl-5-oxo- 1 ,5 -dihvdroPvrazol-4- 
vlidene1hvdrazino\-2-hvdroxv->3>tetrazol-5-vlbiphenvl 

Following the procedure of example 47b), except substituting 5-(2 - 
20 hydroxybiphenyl-3 -arnino-3-yl)-lH-tetrazole for 3 -amino-2 -hydroxybiphenyl-3- 

carboxylic acid;, the title compound was prepared as a solid (0.1 g, 37%). 'H NMR (300 
MHz, d 6 -DMSO) 5 13.7 (br s, IH), 9.9 ( br s, 1H), 8.2 (s, 1H), 8.09 (d, J = 7.5Hz, 1H), 7.8 
(m, 5H), 7.25(m, 3H), 2.35(s, 3H), 2.30 (s, 3H). MS(ES) m/z 471(M+H) + . 

Example 55 

25 3- ( N -r3-methvl-5-oxo- l-(4-trifluoromethvlphenvlV 1 .5-dihvdropvrazol-4- 

vlidenelhvdrazino ) -2-hvdroxv-3 -tetrazol-5-vlbiphenyl 

Following the procedure of example 54), except substituting the compound of 35a) 

for the compound of 47a), the title compound was prepared as a solid (0.1 15 g, 41%). ! H 

NMR (300 MHz, d r DMSO) 8 13.7 (br s, 1H), 9.9 ( br s, 1H), 8.25 (s, 1H), 8.17 (d, J = 
30 8.6Hz, 2H), 8.08 (s, J = 6.4Hz, 1H), 7.85(d, J = 8.8Hz, 2H), 7.76 (m, 3H), 7.25 (m, 2H), 

2.38(s, 3H). MS(ES) m/z 505 (M+H)\ 

Example 56 

3 - ( N -f 1 -(3 .4>dimethvlphenvlV3-(pvridin^4-vl-5-oxo> 1 .5-dih vdropyrazol-4- 
vlidenelhvdrazino 1-2 -hvdroxvbiphenvl-3-carboxvlic acid:: 
35 a) 2<3,4-Dimemylphenyl)-5-pyridm-4-yl-2,4-dmydropyrazol-3-one: 

Following the procedure of example Id), except substituting ethyl 
benzylacetoacetate for ethyl acetoacetate, the title compound was prepared as solid(1.0 g, 
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29%).'HNMR(3(K>MHz.d t -DMSO^^ 

4.6Hz, 2H), 7.58 (s. 1H). 7.50(dd, J = 2.1 Hz, 8.1Hz, 1H), 7.2 (d, J = 8.1Hz, 1H). 6.1(s, 1H), 

2.29(s, 3H), 2.26(s, 3H). 
b)34N4H3.4-dimemylphenyl)-3^^^ 
5 ylidene]hydrazi n o}-2'-hydroxybiphe n yl-3-carboxylicacid; 

Following the procedure of example le), except substituting the compound of 
exa^le60a)forthecompou n dofexampleld)a^dsubstimting3'-ammo-2'- 

hyroxybiphenyl-3-carboxylic acid; for ^amino-S'-hydrobiphenyl-S-carboxyUc acrd; the 
nyroxybipneny / d DMSO) 5 14.4(br s, 

title compound was prepared (0.13 g, 68 %). H NMK ^ • . „ 
10 1H) 8.9(s, 2H), 8.5 (s, 2H), 8.19(s, 1H), 7.98 (d, J = 8.7Hz, 1H), 7.90(d, J = 7.3Hz, 1B& 7.8 
(m m 7-75 (d, J = 7.3Hz, 1H), 7.65(, 1 - 8.7Hz, 1H), 7.25 (m. 3H), 2.29(s, 3H), 2.26(s, 
3H). MS(ES) m/z 506(M+H) + . 

F.xample 57 

.■ f M,n.n4-dime thylph e n Y lV 3-p Yridin j yl-Wn-1 5-dih Y dro P yraz ^ 
15 YHH.n^ hvrfr^inr l-^-^rnxv-S'-trtrazol-^-Ylbiphenyl 

3Vamino-3-yl)-lH-tetrazole for 3'-amino-2'-hyroxybi P henyl-3-carboxylic acid;, the utle 
compound was preparaed as a solid (0,3 g, 61 %). * NMR ~^S° 
5 14^(br s, 1H), 10.1(br s, 1H), 8.9(s, 2H), 8.65 (s, 2H), 8.3(s, 1H), 8.13 (d, J = 7.4Hz, 1H), 
20 7.8(m, 6H), 7.32(m, 3H), 2.28(s, 3H), 2.23(s, 3H). MS(ES) m/z 530(M + H) . 

Kxam ple 58 

3 fN , p p j , ;T ^ Ylrhm v1V3.nvririin 2 yM-oxo-1 ^ihydropvrazolA 
■■ 1H „ r . 1t . Y ^^ T ,o^2-hvdror>r-3'-t P tra7.ol-5-Ylbiphenyi 

a)M3,4-dime*yl P henyl)-5^^ u , • r , tat , 

25 Following the procedure of example Id), except substituting ethyl V*f**<** 

foremylacetoJta^ 

MHz d -DMSO) o U.7(s, 1H), 8.59(d, J = 4.7Hz, 1H), 7.98 (d, J = 7.0Hz, 1H), 7.85 (tJ - 

1H), 6.05 (s, 1H), 2.29(s, 3H), 2.26(s, 3H). 
30 b )3- t N41-(3,4-dimemylphenyl)-3-pyridin-2-yl-5-oxo-l,5-dihy^ 

ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl 

Following the procedure of example le), except substituting the compound of 

example 58a) for the compound of example Id) and substituting 5-(2'-hydroxybi P henyl-3 - 

amino-3-yD-lH-tetrazole for 4-anuno-3'-hydrobiphenyl-3-carboxylic ac,d„ the Utle 

1H) ■ 8.43 ( br s, 1H), 8.29(s, 1H), 8.15 (d, J = 8.1Hz, 2H), 7.80(m, 5H), 7.65 (m, 1H), 7.23 
(m, 3H), 2.29(s, 3H), 226(s, 3H). MS(ES) m/z 530(M+H)\ 
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Example 5? 

X j jnir * .^^ Y i r H.nvlVVf P vridin-2-vl-5-oxo- I J 5-^hYdrc)pvrazol-4- 
■■ H(1rt , r1 h Y ^™o }.T-hvdroxvhipn<»nv1-3-r.arbox ylic acidj 

Following the procedure of example 58b), except substituting 3'-ammo-2- 
5 hyroxybiphenyl-3-carboxylic acid; for S^'-hyd^ybiph^^ 

o 9.8(br s, 1H), 8.9(s, 1H), 8.49 (d, J = 8.1Hz, 1H), 8.19(s, 2H), 7.98 (d, J = 8.1Hz 1H>, 
7.80(m, 4H), 7.75 (t, J- 7.0Hz, 2H), 7.1 (m, 3H), 2.29(s, 3H), 2.26(s. 3H). MS(ES) m/z 
506(M+H) + . 

1Q Example 60 

3 [>rn M -^ mft thvl P h env1V3 -me.tbYl-5-oxo-l,5-dihydropYrazol-4- 

yl^^^hvdrazin- l-^-^Y^^v-^-^ 701 - 5 ^ 1 ^^ 1 
a )3-Fluoro-4-methylphenylhydrazine: 

3-Ruoro-4-memylaniline (5.0 g, 40 mmol) was combmed with a mixture of 
15 acetic acid; (125 mL), water (50 mL), and concentrated (50 mDhydrocbloric actd;. 
The resulting solution was cooled in an ice bath and treated portion-wise wrfh 
NaNO,(3.l g, 45mmol) in water(50mL). After the ^f^™"?* 
low temperature for 15 minutes, it was added to a solution of tm chloride (45 g 200 
mmol) in 100 ml concentrated hydrochloric acid; that was also cooled m an tee bath. 
20 The reaction mixture was then allowed to warm to room temperature and sUrred for 
30 minutes. The resulting slurry was extracted with ethyl acetate (400 mL), and the 
organic layer was washed with brine and dried over magnesium sulfate. The 
solution was then filtered and the solvent removed under reduced pressure. The 
yellow solid thus obtained was partitioned between 1 M sodium hydroxide (200 mL) 
25 and ethyl acetate (600mL)and the two-phase mixture filtered and separated The 

organic layer was washed with brine, dried over magnesium sulfate, filtered, and the 
solvent removed under reduced pressure. The residue was taken up in diethyl ether 
and treated with hydrogen chloride gas. The resulting slurry was filtered and the 
precipitate dried under vacuum to give the hydrochloride salt of the desired product 
30 as a white solid (3.25 g, 50%). 'H NMR (300 MHz, d r DMSO) 5 10.3(br s, 1H), 8.4(br s, 
1H), 7.17 (t, J = 8.6Hz, 1H), 6.83 (dd, J = 2.2Hz, 8.2Hz, 2H), 2.14(s, 3H). 
b) 2<3-Fluoro-4-memylphenyl)-5-memyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting the compound of 60a) 
for 3 4-dimethylphenylhydrazine, the title compound was prepared as a solid (1.6g, 76%) 
35 >H NMR (300 MHz, d r DMSO) 5 11.6(br s, 1H), 7.5 (m, 2H), 7.3 (t, J = 8.8Hz, 1H), 5.3 (s, 
1H), 2.23(s, 3H), 2.1(s, 3H). MS(ES) m/z 207(M+H)*. 
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c)3MN41-(3-fluoro-4-methylphenyl)-3-methyl-5-oxo-l,5-dihydropyr^^^ 
vlidenelhydiazino}-2-hydroxy-3'-tetrazol-5-ylbiph6nyl 

" pillowing the procedure of example le), except substituting the compoun of 

5 aminoO-ylHH-tetr^ 

compound wasprepared (0.07 g,44%). 

1H) 9 9 (br s, 1H), 8.26 (s, 1H), 8.09 (d, J = 7.4Hz, 1H), 7.7(m, 5H), 7.38 (t, J - 8.3Hz, 
1H)', 7.23 (m, 2H), 2.35(s, 3H), 2.24(s, 3H). MS(ES) m/ Z 471(M + H) . 

Pfram ple 61 

0 s^jNHl^hapro^^ 

^^Z^^^^ 60c), except subsUtuUng 3 -ammo-2 - 
Following P r2 '-hvdroxvbiphenyl-3'-amino-3-yl>lH-tetrazole, 

hydrobiphenyn-carboxybcacK .for 5-^ P ^ ^ (3()0 ^ ^mso) 5 

the tide compound was prepared as a soud (0.09 g, 33%j. « ^ 

, , 7.8Hz, 1H), 7.72(n,, 3H), 7.38 ft J - 8.3Hz, 1H), 7.18 (m. 2H), 2<S5( S , 3H), 2.24( S , 3H) 
MS(ES) m/z 447(M+H) + . 

Fxam ple 62 

,13- m «lhyl-l-(4-trifluo ro mea.yl-2-pyrin.Wyl>3-p,Mzol.i.-5-one 

E Ly.3-ox— K (0,45 g ,5.73^.)w»«dded,o.^n^eof2- 

M ^„c^«,ro„e,h,ipytintid,„e cub 6 , 5,3 — * "T^™ 

lol, and acetic .aid; (15 A a™ «« heeted under reflux « Ifc^r 

25 Lhns, acetic acid; was removed wtm educed and <he r«ndue panned 

J"! wafe, and e*yl acerafe. The or*** phaae was washed w«h M . «d 

chromaTographed (silica ge., «hyl acehde) » «■> *"»<= h ™ 
JLneZween W and erhy, ace,- The ^ ph** - 

30 «hy> ace Ktt , rhe. acid;** ro P H 1 wi* a,ueo„s HQ and exfraeud rt« -~ 
The exrrac* were dried (MgSO.) and evaded under reduced pressure * 8-™ 1* hde 
c „„,K,und(0403g.,29%)asapale,eUows.lid. MS(ES) nr/z 245 (M+H) 

ylidenelhydraiinol^-hydroxybiphenyW^arboxyUcacd;: 

.oration of rlninci.-hydroxyhipheny^-c^xylio acid ; hydrochlonde (0.100 g, 0.376 
n in 1M hydrochloric ecfd; (1 mL^ano. (5 m L, a, The mixtiue was stine, 
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5 „ (0 092 g, 0.376 mmol) added, followed by sodium nydrogencrubonare unhl «» pH 
J Trie rlbo. was sorted for 18h, then partinoned between * hydrochlorre -* 

washed with «M men acidified lo P H 1 wid, hydrochlorre acrd The solrd 

/nrvj-silica. 10-90% acetomtnle/water- 
was filtered, then purified by preparative hplc (ODS-sihca, 

0.1WIFA) to afford the title compound (0.035 g; 19%) as an orange sohd. MS(ES) m/z 
485 (M+H)*. 

Example 63 

i ■■„,, i fir n n 1 pim°tbY 1 r hp "V 1v3 - metnvl ' 5 ' oxo ' 1 ' 

djl ^ r vra ^1^vlidene1hvdra ^ 
a )2^ydroxy-3'-mtrobipheny^^ 

Tbe compound from example 31b) (0.75 g, 3.3mmol), 3^3-m.ob^enyl^ 
ol .me^yleneLridedOmDwas treated ^ tert-butyl dicaxbon^ (0, g « 

O^odiumhydroxy was added, after agitated for 10 mi,, 3N hydroch onde was add^ to 
llalize the solution to P H=7. Tbe layers were separated, «-^ »^ 
with water, dried over MgS04 and concentrated to a brow, 

(300MHz, d 6 -DMSO) 8 8.13 (d, J =8.7Hz, 1H), 7.65 (m, 2H), 7.3 (m, 3H), 7.08(1 - 8.7Hz, 
1H), 6.58 (br s, 1H), 132(s • 4 . Dim e m ylphe n yl)-3-methyl-5-oxo-U- 
dihydropynaol-A-ylideoelhydnainol-l-hydioxybiphmyl: 

Follow *e procedrue of exau*le lo), except substituing 2-^,-3^1^1-3^ 
Umic id; MM — for d» compound fron. —* » .«■ ^0 5 

^.TneabovedcmdeproduCO, ,033-).™^-^ 
«, cooled to 5"C then nerded dropwise with . soludo. of sodrum mmr. (0.035 g. 0.5 
, , 5 „ The yellow mixture was stirred at 5'C for a further 10 nun. theu 

2 portion-wise addition of sodium hydrogen carbonare and erhano, ensnnng d, final pH 
of L reaction mixrure is approximarely 7-8. The red solurion M 

ra d then ecid.ified widr concenbaled hydrochlofic «=„, Filbabon afforded dr. ode 
compound (0.12 g, 71%) as a red powder. MIXES) m/z 514 (M*H) . 

Example 64 

3^nino^^^ 
y1idrnrlhY^r--"}-^-^vrf^^ pi P h ePy^ 
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T„e compound torn example 63b) (0.03 g . 0.06 mmol) was rie».ed with 0.45ml 

LuoroLric acid; i, me*,** chloride (5 - A A*. ^ * "» -TT^ 
L.U,e re «rion^w. S co n ce„^»dw^w i ,hoi^.«h e r t o s ve*en a o 

compoo-d as a red powder(0.02 g, 65ft). MS(ES) m/z414(M+H) 

P.x am ple 65 

hY ^v Y -V-tfttrazol-5-vlbip henvl 

a) 2-(3-fluorophenyl)-5-methyl-2,4^iihydropyrazol-3-one: 

Folding the procedure of example Id), except substituting 3- 
0 fluoropheuylhydrazinenydr^ 

title compound was prepared as solid (4.6 g, 73%). MS(ES) m/z 193 (M + H)^ 
^U-fluorophenyO^-methyl^ 



15 



hydroxy-S'-tetrazol-S-ylbiphenyl: mrtHv i. 2 4- 

Follow the procedure of example le), except 2-(3-fluorophenyl)- -methyl 2,4 



m/z 457(M+H) + . 

Pvam ple 66 



>, Y HTr,vvh.nhenvl-3-c arboxylicacid; . . ' . 0 , 

Follow the procedure of example le), except subst.tuUng3-anuno.2- 
hydroxybiphenyl-3-carboxyUc acid; for 4'-annno-2'-hydroxybiphenyl-3-c ar boxyhc ac,d 

« IdT(3^ 

>5 and 2-(3-fluoropnenyi, 7 45%) 'H MMR (300 MHz, d 6 - 

ld), the title compound was obtamed as a sohd (0.07 g, 45%) H«W V 

DMSO) 5 13.7 (br s, 1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.97 (d, J = 7.7Hz, H ^ « 
7.64 ft J - 7.7Hz, 1H), 7.52 (m, 1H), 7.2(m, 2H), 7.07 ft J = 7.2, 1H), 2.35(s, 3H). MS(ES) 
m/z 433(M+H)*. 

Rxam ple 67 

30 , [rrr r ^ Y ,.^».l-r 2 .3A5.6- B e ptafluor 0 phenvlV1 S-dftydropyrazoH ; 
Yhdenejhy^razu^^ 

a) m ethyl-pentafluorophenyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting 
35 P—^^ 

j oc eniid n 7 e 25%") MS(ES) m/z 265 (M+H) . 
the title compound was prepared as sohd (1 .7 g, ^ *>). met > 
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ylidenelhydrazinol-Z-hydroxy-S'-tetrazol-S-ylbiphenyl: 

Follow the procedure of example le), except substituting methyl 

pentafluorophenyl^^dihydropyrazol-S-one for the compound of Id) and 5-(2'- 
5 hydroxybiphenyl-S'-amino-S-yD-lH-tetrazole for the compound le), the title compound 
" was obtained as a solid (0.04 g, 23%). 'H NMR (300 MHz, d e -DMSO) 8 9.9(s, IH). 8.2 (s, 

IH), 8.07 (d, J = 7.3Hz, IH), 7.76 (m, 3H), 7.23 (m, 2H), 2.34(s, 3H). MS(ES) m/z 

529(M+H)*. 

F.xam ple 68 

10 ^ {^.p.m.thvl-5 — H2 3 4 S.6-Detitaflnoro r henYl)-l S-dihydropyrazol-4- 
yi^^ ^hvrirazmo l-^-hyHroxvbiphpnvl-3-carhoxYlicacid j 

Follow the procedure of example le), except substituting methyl 
pentafluorophenyl-2,4-dihydropyrazol-3-one for the compound of Id) and 3'-amu 1 o-2>- 
hydroxybiphenyl-3-carboxylic acid; for the compound le). the title compound was obtamed 
15 as a solid (0.1 g, 51%). "H NMR (300 MHz, d 6 -DMSO) 8 9.8(s, IH), 8.12(s, IH), 7*8 (d, J 
~ = 7.9Hz, IH), 7.79 (d, J = 7.7Hz, IH), 7.76 (d, J = 7.5Hz, IH), 7.61(t, J = 7.8Hz, IH), 

7.2(m, 2H), 2.34(s, 3H). MS(ES) m/z 505(M+H) + . 

Rxamole 69 

*._fM»_p. ^ ^iflnorr r^ V'V^- 111 ^ 1 ^^ 
20 O'-hyHmxvbiDh— yl-^rhnxvlic acid: 

a)2-(3,4-difluorophenyl-5-methyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting 3,4- 
difluorophenylhydrazine hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride, the 
title compound was prepared as solid (0.82 g, 70%). MS(ES) m/z 211 (M + H) . 
25 b) 3'-{N'-[l-(3,4-difluorophenyl>3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 2-(3,4-difluorophenyl-5- 
m ethyl-2,4-dihydropyrazol-3-one for the compound of Id) and 3'-amino-2'- 
hydroxybiphenyl-3-carboxylic acid; for the compound le), the title compound was obtained 
30 as a solid (0.11 g, 57%). 'H NMR (300 MHz, d 6 -DMSO) 8 13.6(br s, IH), 13.1<br s. IH), 
9 9(br s, IH), 8.1 (s, IH), 7.96(d, J = 7.8Hz, IH), 7.94 (dd, J = 7.5Hz, 2.4Hz, IH), 7.76 (m, 
3H). 7.62 (t, J = 7.8 Hz, IH), 7.55 (m, IH), 7.19(m, 2H), 2.34(s, 3H). MS(ES) m/z 
451(M+H) + . 

F.xample 70 

35 q» [N^ri^ ^H^ P .thvl P henvl)-3-mPthox ymethvl-5-oxo-l ,5-dihydropyrazol-4 z 
T l H ^ o1 K^, g ,^n }-9'.hvdroxvbiphenYl-3-carboxy1icacid; 
a)2-(3,4-dimethylphenyl)-5-methoxymethyl-2,4-dihydropyrazol-3-one: 
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Following the procedure of example Id), except substituting methyl 4- 
m ethoxyacetoacetate for ethyl acetoacetate, the tide compound was prepared as a sohd (2.7 
g, 58%). MS(ES) m/z 233 (M+H)*. 

b)3MN4M3*4i»*^^ 

ylidenelhydrazinoJ^'-hydroxybiphenyl-S-carboxylicacid;: 

Follow the procedure of example le), except substituting 2-(3,4-chmethylphenyl)- 
5-methoxyrnethyl-2,4-dihydro P yrazol-3-one for the compound of Id) and 3« _ 
hydroxyblhenyl-3-carboxylic acid; for the compound le), the title -pound was obfcmed 
Jasold ( 0.189g,64%VH>^^ 

9 9(br s 1H), 8.1 (s. 1H), 7.96(d, J = 7.7Hz, 1H), 7.81 (d, J = 6.5Hz„ 1H), 7.71 (s 1H), 7.65 



15 



20 



473(M+H)\ 

U.y am ple 71 



limIL{ , ..^^hvl phenvlVS-m^uagx yn^rl 5 qvo-1 5-dih Y drop Y razol-4- 
vti^nelhydra^ -l^-'- Y^v^-tetraTol-VYlbiphenvl 

1 "^^^o^^ 2-(3,4-d im ethylphenyl)- 

5-methoxymethyl-2,4^1ih y dropyrazol-3-one for the compound of Id) and 5-(2'- 
hy droxybi P henyl-3'-amino-3-yl)-lH-tetrazo«eforthe compound 1c), me nde compound 

JasobLnldasasolid(0.126 g ,67%).-H^ 

9 9( S 1H) 8 25 (s, 1H), 8.09(d, J = 7.4Hz, 1H), 7.78 (m, 3H), 7.71 (s, 1H), 7.65 (dd, J 
1^17.21,^7.25 (m,3H),4.5(s,2H),3.4(s, 3H), 2.28(s. 3H), 2.24(s, 3H). 

MS(ES) m/z 497(M+H) + . 



Kxamole 72 

3 m ^yfluoroid^^ 
h Y Hrnyv-3'-tet "™'-S-vlbiPhenvl 

Follow the procedure of example le), except 2-(3,4-difluorophenyl-5-methyl-2,4- 

dmydropyrazol-3-one for the compound of Id) and S-^hyd^ybi^ 
m-tetrazole for the compound 1c), the title compound was obtained as a soUd (0 095 * 
56%) 'H NMR (300 MHz, d r DMSO) 5 8.25 (s, 1H), 8.1(d, J = 7.3Hz, 1H), 7.95 (m, 1H), 
7.78 (m, 4H), 7.58 (m, 1H), 7.22(m, 2H), 2.37(s, 3H). MS(ES) m/z 475(M + H) . 

TJvomnlp 7 A 



25 



30 - 

F.xam ple 73 



35 



y ,^.^ 1 hvH ra 7.ino)-2--hvdx oxvbiphenyl-3-c a rhoxYlicacid i 

a) 3,4^methylphenyltrifluoromemyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting 4,4,4-tnfluoro-3-oxo- 
butyric acid; for 3,4-dimethylphenylhydrazine hydrochloride, the title compound was 
prepared as solid (4.0 g, 52%). MS(ES) m/z 257 (M + H) + . 
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b)3MNHK3,*-dimemyl P h^^ 
ylidenelhydrazinol^'-hydroxybiphenyl-S-carboxylicacid;: 

Follow the procedure of example le), except substituting 3,4- 
dimethylphenyltrffluoromethyl-^ihydropyrazol^ for the compound of Id) and J- 
amino-2'-hydroxybiphenyl-3-carboxyUc acid; for the compound 1c), the title compound 
was obtained as a solid (0.012 g, 4%). 'H NMR (300 MHz, d 4 -DMSO) 5 13.1(br s ,1H), 
10 l(br s 1H), 8.1 (s, 1H), 7.98(d, J = 7.6Hz, 1H), 7.82 (d, J = 7.7Hz, 1H), 7.6 (m, 3H) 
7 27^2^^ 
497(M+H)*. 

Exam ple 74 

fi f ll1TT r-^ , - h V^^V^F henv1 ^- parboxvlic 

a) 5'-chloro-6-fluoro-2'-methoxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example lb), except substituting 2-methoxy-5- 
chlorophenylboronic acid; for 4-carboxyphenylboronic acid; and ^^^^ 
acid;,ltitle compound was prepared asasolid (0.2 g , ,6%). MS(ES) m/z 281(M + H) , 

56K2M+H)*. 

b) 5'-chloro-6-fluoro-2'-hydroxybiphenyl-3-carboxylic acid;: 
Follow the procedure of example 3d), except substituting 5'-chloro-6-fluoro-2 - 

methoxybiphenyl-3-carboxylic acid; for the compound from example 3c), the tide 
compound was prepared as a solid (1.1 g, 59%). MS(ES) m/z 267(M + H) . 

c) S'-chloro-e-fluo^'-hydroxy-S'-nitrobiphenyl-S^arboxylic add;: 
Follow the procedure of example 7c), except substituting 5'-chloro-6-fluoro-2 - 

hy droxy-3'-nitrobiphenyl-3-carboxyUc acid; for 6-(5-c W oro-2-hydroxy P henyl)-pyridme-2- 
carboxylic acid;, the title compound was prepared as a solid (1 g, "* 
312(M + H)% 623(2M + H)^. 'H NMR (300 MHz, d 6 -DMSO) 8 10.8(s, 1H), 8.13(d, J = 
1H), 8.09(m, 1H), 8.0 (dd, 1 = 7.1Hz, 2.2Hz, 1H), 7.82 ( d, , = 2.7Hz, 1H), 7.48 (t, J = 9.0, 

d) 5Vchloro-6-fluoro-2'-hydroxy-3'-™biphenyl-3-carboxylic actd;: 
Following the procedure of Example 1c), except substituting 5'-chloro-6-fluoro-2- 

h ydroxy-3'-nitrobiphe„yl-3-carboxylic acid; for the compound of lb), the crude product 
was isolated. MS(ES) m/z 248(M+H) + 

e) 3'-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidenelhydrazino}-6-fluoro-2'-hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 5'-chloro-6-fluoro-2 - 
hydroxy-3'-aminobiphenyl-3-carboxylic acid; for the compound from ™ 
compound was obtained as a solid (0.25 g, 42%). l H NMR (300 MHz, d 6 -DMS0) 8 13.7(br 
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s 1H), 13.1(br s, 1H), 9.8(s, 1H), 8.08 (m, 2H), 7.78(dd, J = 7.0Hz, 2.8Hz, 1H), 7.71 (s, 
1H) 7.65 (dd, J = 2.1Hz, 8.1Hz, 1H), 7.46 (t, J = 8.8Hz, 1H), 7.21 (d, J = 8.3Hz, 1H), 
7.14(m, 2H), 2.34(s, 3H), 2.27(s, 3H), 2.23(s, 3H). MS(ES) m/z 461(M + H) + . 

Exam ple 75 

5 2 |"T g4^nnet^^ 

9'-h Ydrf>xvbiphenY 1 -^ arh " xvlicacid; 

a) 2-(3,4-dimethylphenyl)-5-propyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting ethyl butyrylacetate 
for ethyl acetoacetate, the title compound was prepared as a solid (3.0 g, 64%). 'H NMR 
10 (300 MHz, CDC13) 6 7.61(s, 1H), 7.56(dd, J = 2.3Hz and 8.2Hz, 1H), 7.13(d, J = 8.1Hz 

7.4Hz, 3H). 

b) 3'-{NHl-(3,4-dimethylphenyl)-5-oxo-3-propyl-l,5-dihydropyrazol-4- 
ylideneJhydrazinol^-hydroxybiphenyl-S^arboxyUcacid;: 

15 Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 

5-propyl-2,4-dihydropyrazol-3-one for the compound from example Id) and 3'-amino-2'- 
hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the trie 
Ipound was obtained as a solid (0,45 g, 93%). * NMR (300 MHz, d 6 -DMSO) B «7 
(b rs ,lH),9.7(s,lH),8.14(s,lH),7.97(d,l = 7.8Hz,lH), 7.8 (d, J = 7.8Hz, IH), 7 62 

20 (ra ,4H),7.62(m,3H),2.7(U=7^^ 
= 7.4Hz, 3H). 

Kxam ple 76 

3 m u □ , ^hvl^nvlVS ^^- r rnnvl-1.5-dihvdropyra7.oM-ylidene.1h Y d ra zino)-2- 

h v Hrnxv-3'-te *-»™'-S-ylbiphenvl 

25 Follow the procedure of example le), except substituting 2-(3,4-dnnethylphenyl)- 

5-propyl-2,4-mhydropyrazol-3-one for the compound from example Id) and 5-(2'- 
hydroxybiphenyl-3'-amino-3-yl)-lH-tetrazole for the compound from example 1c), the title 
compound was obtained as a solid (0.06 g, 36%). 'H NMR (300 MHz, d 6 -DMSO) 5 837 (s, 
1H) 8 08 (d, J = 7.4Hz, 1H), 7.78 (m, 3H), 7.65 (d, J = 8.2Hz, 1H), 7.18 (m, 4H), 2.7 (t, J 

30 = 7.5Hz, 2H), 2.27 (s, 3H), 2.23(s, 3H), 1.8 (m, 2H), 1.03 (t, J = 7.4Hz, 3H). MS(ES) m/z 
495(M+H)*- 

Exam ple 77 

y (M. p.n^nnethvlnhr nTn 3 jj met^USgm^^ 
y i^ P 1hvdrazinot ^-hy droxYbiphenyl-3-carboxyJic^cidi 
35 a) 3-(l-methyl-lH-pyrrol-3-yl)-3-oxo-propionic acid; ethyl ester: 

To a suspension of 60% sodium hydride (5.1 g, 128 mmol) and diethyl carbonate 
(10.3 mL, 85 mmol) in benzene was added a solution of 3-acetyl-l-methylpyrrole (5.25 g, 
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43 mmol) in benzene dropwise over 45 min. The mixture was then heated for 30 nun the 
nature was thickened to a paste towards the end of reaction. The mixture was cooled 
TuLwith ethyl acetate and carefully acid;ified with aceUc acid; Water w. added h e 
laye rs separated and the aoueous was extracted with ethyl acetate >(2 -es).Comomed 
5 organic was washed with water, dned and concentrated under reduced pressure to gwe 
crud e P roduc,Thecrude was further purified through ^~^ ( ^ 
(50% ethyl acetate/hexane) to give the title compound (7.4 g, 89%). H 

10 FoUowingtheprocedureofexampleld),exceptsubst 1 tutm g 3-(l-methyl-lH- 
pyrrol-3-yl)-3-oxo- P ropionic acid; ethyl ester: for ethyl acetoacetate, the tide compound 
was prepared as a solid (3.0 g, 62 %). MS(ES) m/z 268(M + H)- 

4- ylidenelhydrazino}-2'-hydroxybiphenyl-3-carboxylicacid;: 
15 FoLtheproceciureofexamp^ 

5- P ro P yl-2,4-dmy^^^ 

hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), fcettto 
cLpol was obtained as a solid (0.099g, 43%). 'HNMR (300 
£slH),9.6(s,l^^^ 
20 2. 1Hz and 8.1Hz, 1H), 7.63 (m, 2H), 7.23 (m, 3H), 6.89(t, J ' " 

2.8Hz, 1H), 3.89(s, 3H). 2.29 (s, 3H), 2.24(s, 3H). MS(ES) m/z508(M + H) . 

Exam ple 78 

■ LIIEjmlJj ^ ¥ ^ flK bSSd , 5-dmydropvr azolA 

5-(l-methyl-lH-pyrrol-3-yl)-2,4-dihydro P yrazol-3-one for the compound fromexamp le Id) 
and 5 (2^hydroxybiphenyl-3^amino-3-yl)-lH-tetrazole for the compound from example 

DMSO) 8 14.0 (br s, 1H), 9.7 (s, 1H), 8.26 (s, 1H), 8.1 (d. J = 7.5Hz, 7.85 t, - 
30 Lz,lH),7.82(s,lH),7^^ 

3.89(s, 3H), 2.29 (s, 3H), 2.24(s, 3H). MS(ES) m/z 532(M + H) . 

F.tc am ple 79 

ylideni^hyi^^ 

35 a )2-(3,4^thvlphenyl)-5-f^^ „ , 

Following the procedure of example Id), except substitutmg ethyl-oxo-S- 
furanpropionate for ethyl acetoacetate, the title compound was prepared as a sohd (2.0 g, 



•71- 



PCTYUS01/16863 
WO 01/89457 

48%) •HNMR(300MHz,CDC13)67.74(s,lH),7.7(s,lH), 7.6 (d, J = 7.8Hz, IH), 7.45 

(s, 1H), 7.2 (d, J = 7.8Hz, IH), 6.8(s, IH), 3.68 (s, 2H), 2.3(s, 3H), 2.2 (s, IH). 
b)3MN41K3,4-dim e thylphe n yl)-3-foran-2-yl-5-oxo-l,5-dihydropyrazol-4- 

yUdene]hydrazino}-2'-hydroxybiphenyl-3-cart,oxylic acid; 

5 Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 

5-furan-2-yl-2,4-dihydropyrazol-3-one for the compound from example Id) and 3'-amino- 
2'-hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the btle 
compound was obtained as a solid (0.22 g, 11%). >H NMR (300 MHz, d 6 -DMSO) 5 14.0 (s, 
IH) 9.8 (s, IH), 8.55 (s, IH), 8.150. IH), 7.95 (m, 2H), 7.82 (m, 2H), 7.71 (dd, J = 2.0Hz 

10 and 8.0Hz, IH), 7.63 (t, J = 7.7Hz, IH), 7.23 (m, 3H), 7.1(s, IH), 2.3 (s, 3H), 2.2(s, 3H). 
MS(ES) m/z495(M+Hf . 

Fxam ple 80 

? |M l P .^ ^.Hi m p.thvlDh^ Y 1 )^- f " ran - 2 - vl - S - nxo - 1 .5-dihYdropyrazol-4r 
Y HH.n P .1hvdrazinPV^Hv^mxv-3'-trtra7.ol-5-ylbiphenyl 

15 Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 

5-furan-2-yl-2,4-dihydropyrazol-3-one for the compound from example Id) and 5-(2«- 
hydroxybiphenyl-3'-amino-3-yl)-lH-tetrazole for the compound from example lc), me title 
compound was obtained as a solid (0.022 g, 1 1%). 'H NMR (300 MHz, d 6 -DMSO) 5 14.0 
(s, IH). 9.8 (s, IH), 8.56 (s, IH), 8.26(s, IH), 8.1 (d, J = 7.5Hz, IH), 7.96 (dd, J = 2.0Hz 

20 and 7.7Hz, IH), 7.9 (s, IH), 7.75 (m, 4H), 7.25 (m, 3H), 7.1(s, IH), 2.3 
(s, 3H), 2.2(s, 3H). MS(ES) m/z495(M+H)\ 

Exam ple 81 

r r . 3 ^ M>_n_™thv1-5-c ~ i- (^fi^romethvl.nhenv1)-1 5-dihydrc-pyrazol-4 , 

TlH ^ a1 >, v ^^^lhinhenvl^-yi Vi 1 1-trifluorome.thanesulfonamide 

25 a) 1 1 l-nifluoro-NK2'-hydroxy-3'-aminobiphenyl-3-yl>methanesulfonamide: 

Follow the procedure of example lc) except substituting l,l,l-trifluoro-N-(2'- 
hydroxy-3'-nitrobiphenyl-3-yl)-methanesulfonamide for the compound of example lb), the 
title compound was prepared (100%). 'H NMR (300 MHz, CDC13) 5 7.4(m. 3H), 7.17 (d, J 
= 7 5Hz, IH), 6.75 (d, J = 7.8Hz. 2H), 6.55 (t, J = 7.5Hz, IH). 

30 b )*H2Vhydroxy-3MWH3-metoyl-5-ox^^ 

pyrazol^ylidene]hydrazmo}biphenyl-3-yl)-l.l,l-trifluoromemanesulfon^ 

FoUow the procedure of example le), except substituting 5-methyl-2-(4- 
trifluoromethylphenyD^^dihydropyrazol-S-one for the compound from example Id) and 
1 1 i-trifluoro-N-(2 -hydroxy-3'-aminobiphenyl-3-yl)-methanesulfonamide for the 
35 compound from example lc), the tide compound was obtained as a solid (0.041 g, 18%). H 
NMR (300 MHz, d 6 -DMSO) 5 13.7 (s, IH), 9.8 (s, IH), 8.19 (d, J = 8.6Hz, 2H), 7.8(d, J = 
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9.0Hz, 2H), 7.7 (d, J = 2.8Hz and 6.9Hz, IH), 7.5 (m, 3H), 7.3 (d, J = 6.0Hz, IH), 7.15 (m, 
2H), 2.35 (s, 3H). MS(ES) m/z586(M+H) + . 

Example 82 

5 vlidene1hvd r °^ ""}Hi ph ft nvl-3-vl)-1.1 1 -friflnoromethanesulfonamide 

Follow the procedure of example le), except substituting 5-methyl-2-(4- 
trifluoro m ethyl P henyl)-2,4-dihydr 0 pyrazol-3-one for the compound from example Id) and 
2-(3-fhioro-4-methylphenyl)-5-methyl-2,4-dihydropyrazol-3-one for the compound from 
example 1c), the title compound was obtained as a solid (0.038 g, 17%). 'H NMR (300 

10 MHz, d r DMSO) 6 13.7 (s, IH), 9.8 (s, IH), 7.7 (m, 3H), 7.54(t, d = 7.8Hz, IH), 7.5 (d, J = 
7.8Hz, IH), 7.37 (t, J = 8.3Hz, IH), 7.3 (d, J = 6.0Hz, IH), 7.15 (m, 2H), 2.35 (s, 3H), 2,3 
(s, 3H). MS(ES) m/z550(M+Hr. 

Exam ple 83 

v. ( r. h v^v3MA r f1 (4 f T ^^-^^vl p^ n v1V3-methv1-5K,xo-l,5-dih Y d r o-pyrazol-4- 
15 y n^^1hvHr a7 .ino}^ r ^nvUVvlVl.l1-triflnoromcthane.sulfo 0 amide 

Follow the procedure of example le), except substituting 5-methyl-2-(4- 
trifluoromethylphenyD^dihydropyrazoW-one for the compound from example Id) and 
2<4-fluoro-3-memylphenyl)-5-memyl-2,4-dihydropyrazol-3-one for the compound from 
example 1c), the title compound was obtained as a solid (0.042 g, 18%). >H NMR (300 
20 MHz, d -DMSO) 5 13.7 (s, IH), 9.8 (s, IH), 7.83 (dd, J =1.8Hz and 7.5Hz, IH), 7.75(m, 
IH), 7.73(dd, J =2.0 and 7.8Hz, IH), 7.53(t, d = 7.8Hz, IH), 7.45 (m, 2H), 7.2 (m, 5H), 
2.35 (s, 3H), 2.3 (s, 3H). MS(ES) m/z550(M+H)^. 

Exam ple 84 

N f o. hv ^ Y -^.{ Ar-n-(3.4-d ^»^ ph ft n V iv3-methvl-5-oxo-1 , 5-dihydro-pyrazoH , 
25 viidenelhvdP.^nolhinhenvl-3 yl) 1 1 l-triflnoromethanesulfonamjae 

Follow the procedure of example le), except substituting 5-methyl-2-(4- 
trifl«oromethylphenyl)-2,4-dihydropyrazol-3-one for the compound from example Id) and 
2-(3 4-difluorophenyl>5-methyl-2,4-dihydropyrazol-3-one for the compound from example 
lc) the title compound was obtained as a solid (0.045 g, 20%). 'H NMR (300 MHz, d 6 - 
30 DMSO) 6 13.7 (s, IH), 9-8 (s, IH), 7.98 (m, IH), 7.78(m, IH), 7.73(dd, J =2.7 and 7.0Kz, 
IH), 7.53(m, 4H), 7.3 (d, J = 5.6Hz, IH), 7.18 (m, 2H), 2.35 (s, 3H). MS(ES) 
m/z554(M+H)\ 

Exam ple 85 

Af-^ HA/'-tl-rS^-dimethy ir^^ Y^-^-methvl-S-oxo-l 5-dihydropyrazol-4- 
35 Y 1iHpn e 1hvd^azi ""}-^ , -l'ydroxvbiphpnv1-3-Yl)puanidme 

3'-amino-3-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol^- 

ylidene]hydrazino}-2-hydroxybiphenyl (0.065 g, 0.16mmol) in methylene chloride (10 mL) 
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was treated with l,3-di-Boc-2-methyl isothiourea(0.055 g, 0.19mmol). The reaction 
mixture was stirred at room temperature for 18 hrs. Then, 1.5ml trifluoroacetic acid; in 20 
ml methylene chloride was added, the reaction mixture was stirred for another 18hrs. After 
concentration, the resulting gum was washed with diethyl ether to give the title as a red 
5 powder (0.03 g, 58%)JV1S(ES) m/z456(M+H)*. 

Example 86 

3 - J N - r 1 -( 3 .4-dimethvlphen vlV3-eth vl-5-oxo- 1 .5-dih vdropvrazol-4- vlidenel h ydrazino } -2- 
hvdroxvbiphenvl-3-carboxvlic acid: 

a) 2-(3,4Kiimethylphenyl)-5-ethyl-2,4-dihydropyrazol-3'One: 

10 Following the procedure of example Id), except substituting ethyl propionyl acetate 

for ethyl acetoacetate, the title compound was prepared as a solid (3.4 g, 46%). 'H NMR 
(300 MHz, CDC13) 5 7.6(s, 1H), 7.56 (dd, J = 2.2Hz and 8.4Hz, 1H), 7.1 (d, J = 8.4Hz, 
1H), 3.4 (s, 2H), 2.5(m, 2H), 2.28 (s, 3H), 2.24(s, 3H), 1.2(t, J = 7.5Hz, 3H). 

b) 3MN41-(3,4-dimethylphenyl)-3-ethyl-5-oxo-l,5-^^ 
1 5 2 -hy droxybipheny 1-3-carboxy lie acid; : 

Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 
5-ethyl-2,4-dihydropyrazol-3-one for the compound from example Id) and 3 -amino-2 - 
hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the title 
compound was obtained as a solid (0.035 g, 19%). ! H NMR (300 MHz, d r DMSO) 5 13.8 
20 (s, 1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.98 (d, J = 7.7Hz, 1H), 7.83 (d, J = 7.7Hz, 1H), 7.65 (m, 
5H), 7.1 (m, 3H), 2.5(m, 2H), 2.27 (s, 3H), 2.23(s, 3H), 1.3 (t, J = 7.5Hz, 3H). MS(ES) mlz 
457(M+H)\ 

Example 87 

3- ( N -f l-(3.4-dimethvlphenvIV3-ethvl^5-oxo- 1 >5-dihvdropvrazol-4 -vlidene1hvdrazino \-2- 
25 hvdroxv-3"tetrazol-5-vlbiphenvl 

Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 
5-ethyl-2,4-dihydropyrazol-3-one for the compound from example Id) and 5-(2 - 
hydroxybiphenyl~3-amino-3-yl)-lH-tetrazole for the compound from example lc), the title 
compound was obtained as a solid (0.055 g, 29%). 'H NMR (300 MHz, d 6 -DMSO) 5 13.8 
30 (s, 1H), 9.8 (s, 1H), 8.25 (s, 1H), 8.09(d, J = 7.5Hz, 1H), 7.76 (m, 4H), 7.65 (d, J = 7.2Hz, 
1H), 7.22 (m, 3H), 2.5(m, 2H), 2.28 (s, 3H), 2.24(s, 3H), 1.3 (t, J = 7.5Hz, 3H). 

Exam ple 88 

S'-mMl-P^-dimethvlphe 

ylidenelhvdrazino )-2 -hvdroxvbiphenvl-3-carboxvlic acid; 
35 a) 3-oxo-3-thiophen-2-yl-propionic acid; ethyl ester: 

Follow the procedure of example 77a), except substituting 2-acetyl thiophene for 3- 
acetyl-l-methylpyrrole, the title compound was prepared as an oil (7 g, 64%). ! H NMR 
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(300MHz, CDC13)67.75(d,J = 3.8H 2 ,lH),7.69(d,J = 4.9Hz,lH), 7.1(U = 4.9Hz, 1H), 

4.2 (m , 2H), 3.9 (s, 2H), 1.2 (t, J = 7.2Hz, 3H). 

b ) 2-(3,4-dimethylphenyl-5^^^^ 

Following the procedure of example Id), except substituting 3-oxo-3-tmophen-2- 
5 ^propionic acid; ethyl ester for ethyl acetoacetate, the title compound was prepared as a 
^d(34 g ,48%)/HNMR(300MHz,CDa3) 5 732(s,lH),7.46( m ,3H), 7.2(d,J = 

8 1Hz, 1H), 7.1 (t, 3 = 3.8Hz, 1H), 5.9 (s, 1H), 2.28 C s, 3H), 2.25(s, 3H). 

c) 3MNMlK3,4-dimethylphenyl)-5-oxo-3-thien-2- y l-l,5-dihydropy^^ 

vUdenelhydrazinol^-hydroxybiphenyl-S-carboxylicacid;: 
l0 ' plwmepr-edureofexamp^ 
mio P hen-2-yl-2,4-^^ 

2'-hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the mle 
2-hyoroxybip ny > H NMR (300 MHz, d 6 -DMSO) 5 14.0(s, 

compound was obtained as a solid (0.09 g, 44 /oj. n ™ 

IB) 9 8 (s 1H), 8.14 (s, 1H), 8.01 (d, J = 3.7Hz, 1H), 7.97(d, J = 7.8Hz, 1H), 7*2 (m, 

15 Z 765 (^,7.25^, « U 9^^^«m«* 5 ^ 

Rxam ple 89 

a) 3-cyclopropyl-3H)Xo-propionic acid; ethyl ester: 

on Follow the procedure of example 77a), except substituting 

cyclo P ropylmemyl k etonefor3-acetyl-l-methylpyrrole,th^ 

1 3 (t I = 7.2Hz, 3H), 1.2 (m,2H), 1.0 (m, 2H). 

b) 2-3,4-<Kn«ttolphe^^^ 

clonic .01* «• — for «hyl «— ~ «• «•■*-—' S ° M 

(3.9 g, 64%). MS(ES) m/z 229(M+H)*. 

c ) 3MNH3-c y clopropyl-l-(3,4-dimemylphenyl)-5-oxo-l,5-mhydropy^^ 
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;: 

30 Follow the procedure of example le), except substituting 2r<?A^^^^ 

miophen-2-yl-2,4^ihydropyr^l-3-oneforth^ 
2 ,hydroxybi P henyl-3-carboxylic acid; for the compound from 

C ■ a m 07 * 29%). 'H NMR (300 MHz, d 6 -DMSO) 5 13.8 (s, 

W,' ^ 3H^7 (, 3H,, 2.23CS, 3H>, U9 * 2H,, 1.18(m. 2H,MS<BS) 



35 

m/z469(M+H)\ 

P.xam ple 90 
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y 1N .p □^arasQad Bfagayl b S h&^^l^^mm^ 

yliTirT1 ,1», Y ^ ra ,^nt-2'-hvdr 0 yvhiphpn Y»^-c a rhoxYlicacid; 

a) 3-oxo-3-thiazol-2-yl-propionic acid; ethyl ester: 

Follow the procedure of example 77a), except substituting 2-acetylthiazone for 3- 
5 acetyl-l-methylpyrrole, the title compound was prepared as a solid (1.7g, 21%). MS(ES) 
m/z 200(M+H) + . 

b) 2-methyl-5-thiazol-2-yl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except 3-oxo-3-miazol-2-yl- P ropiomc 
acid; ethyl ester for ethyl acetoacetate, the title compound was prepared s a sohd (0.35g, 

10 15%). MS(ES) m/z 272(M+H) + . 

c) 3MNHl-(3,4-dimemylphenyl)-5-oxo-3-miazol-2-yl-l,5^ydropyrazol-^ 

ylidene]hydrazino}-2'-hydroxybiphenyl-3-carbpxyUcacid;: 

Follow the procedure of example le), except substituting 2-methyl-5-tmazol-2-yl- 

2 4-dihydropyrazol-3-one for the compound from example Id) and 3'-amino-2'- 
15 hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the title 
15 Hydroxy oipn y d 6 -DMSO) 5 13.0 (br 

compound was obtained as a sohd (60mg, 32%). HMMK^uu , 6 

s, 1H), 9.7 (s, 1H), 8.16 (s, 1H), 7.99 (m, 2H), 7.7(m, 5H), 7.2 (m, 3H), 2.27 (s, 3H), 
2.23(s, 3H). MS(ES) m/z 512(M+H)*. 

F.xample 91 

20 sHNHHS.i^iffieth^^ 

h Y ^mvvhiphery l -^-" gTh ^ vHc acid: 

a) H 3,4-dimemyl P henyl)-5-oxo^^ ac ld ; ethyl ester: 

Following the procedure of example Id), except substituting 
diethyKethoxymethylene) malonate for ethyl acetoacetate, the title compound was prepared 
25 as a solid (2.68g, 89%). 'H NMR (300 MHz, CDC13) 5 7.7 (s , 1H), 7.55 (s, 1H) 73(4 J = 
7.8Hz, 1H), 7.2 (d, J = 7.8Hz, 1H), 4.3 (m, 2H), 2.35(s, 3H), 2.33(s, 3H), 1.4 (t, J =7.5Hz, 

3H). MS(ES) m/z 261(M+H) + . 

b) 2-(3,4-dimethylphenyl)-2 > 4-dihydropyrazol-3-one: 

The compound from example 91c) (1.34g, S.lSmmol) in 10ml methanol was 
30 treated with 10% sodium hydroxy solution. After stirring at room temperature for three 
hou^ereactionnnxturcwash^ 

nrs 3N hydrochloride was added to acid;ified the mixture to P H=4. Ethyl acetate was added 
and the layers were separated. The organic layers was combined, dried over MgS04 and 
concentrated to give the title compound as yellow powder (1.5 g, 87 %). H NMR (300 
35 MHz, CDC13) 5 7.6 (s , 1H), 7.4 (dd, J = 2.4Hz and 8.2Hz, 1H), 7.47(s, 1H), 7.15 (d, J = 
8 2Hz, 1H), 3.5 (s, 2H). 2.39(s, 3H), 2.37(s, 3H). MS(ES) m/z 377 (2M + H) . 
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c)3MN41-(3,4-dimethylph^ 
hvdroxybiphenyl-3-carboxylicacid;: 

FoUow the procedure of example le), except substituting 2K3,4-dimemyl P henyl)- 
2 4-d*ydropyrazol-3-one for the compound from example Id) and 3'-annno-2'- 
; „;droxybiphenyl-3-carboxylic acid; for the compound from example 1c) the ude 

/ u. -a « » colid CO 927 e 88 %). 'H NMR (300 MHz, d 6 -DMSO) 5 8.19 
compound was obtained as a solid (O.yz/ g, e» 

(s, 1H), 8.1 (s, 1H), 7.9 (d, J = 7.5Hz, 1H), 7.8(d, J = 7.5Hz, 1H), 7.65 (m, 3H), 7.2 (m, 
3H), 2.27 (s, 3H), 2.23(s, 3H). MS(ES) m/z 429(M+H) . 

Fx ample 92 

5 2imM , ^ wthvlohenvlVMl^^^ ^mvdrog yjaz^ 
j 1irlrnr1 hvt1r"-"- t- ?, - h v^"^ Diph, ' T1vl - VcaT ^ OXYliC add " ' 

a) 2K3,4-dunethylphenyl)-5-isopropyl-2,4^m y dropyrazole^ . « • u n> i 

Followingmeprocedureofex^^^ 
acetatefor ethyl acetoacetate, the title compound 
5 NMR(3<X>MHz,OX:i3) 5 7.67( S ^^ 

3 5 (s, 2H), 2.75 (m, 1H), 2.28 (s, 3H), 2.25 (s, 3H), 1.26 (s, 3H), 1.24 (s. 3H). 

b) 3MN4M3,4-dimethylphenyl^^ 
ylidenelhydrazinoJ^'-hydroxybiphenyl-S-carboxylicacid;: 

Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 
ZO 5-isopro P yl-2,4^ihydropyrazole-3-one for the compound from example Id) and 3^mno- 
2'-hydroxybiphenyl-3-carboxylic acid; for the compound from example 1* ^heUtle 

. 'j rj , ft K f 71 <%a ■HNMR(300MHz,d 6 -DMSO)5 13.8 

^ i m "0 0* 3H), ,„ (n., .H). 2.28 fc 3H>, ,24 «, 3H>, 

25 (s, 3H), 1 .38 (s, 3H). MS(ES) m/z 47 1(M+Hf . 

Exam ple 93 

v_m^-nMmzvlox_yme ^^ 
y ,^» 1 H Hr a7 W-2'-hvdjoxy ^ ^ 
a) 4-benzyloxy-3-oxo-butyric acid; ethyl ester: 
30 A suspension of sodium hydride (60% in oil) in tolene (200 mL) was mechanically 

stirred at room temperature under argon and treated dropwise with benzyl alcohol in 
toluene (40 mL) over 40 minutes. The mixture was stirred for 1 hour, treated with ethyl 4- 
chloroacetate, and then stirred over 18 hours at room temperature. 

At end of the reaction, citric acid, was added and layers were separated. The 
35 organic layers was washed water, dried over MgS04 and concentrated to give the the title 

compound (7.2 g, 20%). MS(ES) m/z 237 (M+H) + . 
b)5-benzyloxymethyl-2-(3,4-dimethylphenyl)-2,4^ihydropyrazol-3-one: 
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Following the procedure of example Id), except substituting 4-benzyloxy-3-oxo- 
butyric acid; ethyl ester for ethyl acetoacetate, the title compound was prepared as a solid 
(1.7 g, 37 %). 'H NMR (300 MHz, CDC13) 8 7.58 (s , 1H), 7.55 (d, J = 8.1Hz, 1H), 7.35 (m, 
5H), 7.16 (d, J = 8.1Hz, 1H), 4.6 (s, 2H), 4.37 (s, 2H), 3.5 (s, 2H), 2.29 (s, 3H), 2.25 (s, 3H). 
5 c) 3 - { N'- [3-(benzyloxymethyl)- 1 -(3,4-dimethy lpheny l)-5-oxo- 1 ,5-dihydropyrazol-4- 
yiidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 5-benzyloxymethyI-2- 
(3,4-dimethy lphenyl)-2,4-dihydropyrazol-3-one for the compound from example Id) and 
3 -amino-2 -hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the 
10 title compound was obtained as a solid (0.023 g, 12 %). *H NMR (300 MHz, d 6 -DMSO) S 
13.1 (br s, 1H), 9.8 (br s, 1H), 8.15 (s, 1H), 7.97 (d, J = 7.8Hz, 1H), 7.82 (d, J = 7.7Hz, 
1H), 7.56 (m, 4H), 7.40 (m, 5H), 7.18 (m, 3H), 4.69(s, 2H), 4.64(s, 2H), 2.28 (s, 3H), 2.26 
(s, 3H). MS(ES) m/z 549(M+H) + . 

Example 94 

15 3 WN-r3-ethvl-5-oxo- 1 -(4-trifluoromethvlphenvl V 1 .5-dihvdropvrazol-4- 
vlidenelhvdrazino l^'-hvdrox vbiphenvl^-carboxvlic acid; 

a) 5-ethyl-2-(4-trifluoromethylphenyl)-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting ethyl propionyl acetate 
for ethyl acetoacetate and 4-(trifluoromethyl)phenyl hydrazine for 3,4- 
20 dimethylphenylhydrazine hydrochloride, the title compound was prepared as a solid (9.6 g, 
99 %). 'H NMR (300 MHz, CDC13) 5 8.07 (d, J = 8.3Hz, 2H), 7.64 (d, J = 8.3 Hz, 2H), 3.45 
(s, 2H), 2.55 (m, 2H), 1 .27 (t, J = 7.6Hz, 3H). 

b) 3 - { N-[3-ethyl-5-oxo- 1 -(4-trifluoromethy Ipheny 1)- 1 ,5-dihydropy razol-4- 
ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid;: 

25 Follow the procedure of example le), except substituting 5-ethyl-2-(4- 

trifluoromethylphenyl>2,4-dihydropyrazol-3-one for the compound from example Id) and 
3 -amino-2*-hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the 
title compound was obtained as a solid (0.1 g, 12 %). *H NMR (300MHz, d 6 -DMSO) 5 
13.6 (br s, 1H), 13.1 (br s, 1H), 9.8 (s, 1H), 8.19 (d, J = 8.6Hz, 1H), 8.14 (s, 1H), 7.98 (d, J 

30 = 7.8Hz, 1H), 7.80 (m, 3H), 7.72 (d, J = 7.1Hz, 1H), 7.63 (t, J = 7.8Hz, 1H), 7.19 (m, 2H), 
2.55 (m, 2H), 1.27 (t, J = 7.6Hz, 3H). 

Example 95 

3 - ( N - r5-oxo- 1 -(4-trifluoromethvlphenvl V 1 .5-dihvdropvrazoU4- vlidenelh vdrazino 1 -2 
hvdroxvbiphenvl-3-carboxvlic acid; 
35 a) l-(4-trifluoromethylphenyl)-5-oxo-4,5~dihydro-lH-pyrazole-4-carboxylic acid; ethyl 
ester: 
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FoUowmgtheprocedureofexamplel^.exceptsubstituting 

diethyKethoxyxnethylene) donate for ethyl acetoacetate and ^^^^ 
3,4-lethylphenylhydraz^ the title compound was prepared as a sond- H NMR ,300 
MHz, CDC13) 6 8.0 (d, J - 8.2Hz, 2H), 7.64 (s, 1H), 7.53 (d, J = 8.5Hz, 2H), 4.18 (m, 2H), 

5 1 .25(m, 3H). MS(ES) m/z 301 (M+H)*. 

b)2-(4-trifluoromethylphenyl>2,4-dihydropyrazol-3.one: 

Follow the procedure of example 91b), except substitutmg l-(4- 

^oron^yl^ ^^1 ster t^ 

(3,4-dimemylphenyl)-^^^ 

2H) 7.7tf,J = 8.2Hz, 2H), 7.54 (s, 1H), 3.56 (s, 2H). MS(ES) m/z 229 (M.H) • 

bydroxybipheiiyl-3-carboxylic acid;: 

Mow the procedure of example le), except .obsdnums 2-(4- 
15 .rffluoco.e.hylphe.y^ihydcop^-^e for Ore compound I from ***** |» - 
3.- m ^ 2 '-hyd™cyb i pb»,l-3^b<»yUc acid; for dr. compound from exampfc fc), dr. 
title compound was obuiued as a soUd (0.25 g, 6. %). MSfES) m/z 4o 9 <M + H> . 

F.xam ple 96 

20 yiid^neMrazmo^^ m . e 00 02 
l^loxv^em^^ 

m ol) in THF was treated with 10% Pd/C (cat.). Tbe reaction mixture was snaked for 
purified through column chromatography on Si02 to give the crude product as a gum (0.15 

25 & ^ ^Follow the procedure of example le), except substituting the above crude product 
f or the compound from example Id) and 3'-aminc-2M.yd^ 
forthecompoundfromexam^^ 

»H NMR (300MHz, d 6 -DMSO) 8 9.7 (s, 1H), 8.14 (s, 1H), 7.97 (d,^ 7.6Hz, 1H), 7.7 
30 (m ,5H),7.19(m,3H),2.28(s,3H),2.26(s,3H).MS(ES)m/z459(M + H) . 

Rxam ple 97 

^^h yHr^inol^-hvdr ^ 
a) 5-benzyloxymethyl-2-(^^ 
35 Followmg the procedure of example Id), except substitutmg 4 " be 7 1 2; 3 -°;°- 

butyricacidaemyle^ 

3,4lnethylhydrazine, the title compound was prepared as a sohd (1.6 g, 32 %). H NMR 
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(300 MHz, DMSO-dg) 5 8.0 (d, J = 8.5Hz , 2H), 7.82 (d, J = 8.6Hz, 2H), 7.35 (m, 5H), 5.6 
(s, 1H), 4.53 (s, 2H), 4.41 (s, 2H). MS(ES) m/z 349(M+H)\ 

b) 3 - { N -[3-benzyloxymethy 1-5-oxo- 1 -(4-trifluoromethy lphenyl)- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-caiboxylic acid;: 
5 Follow the procedure of example le), except substituting 5-benzyloxymethyl-2-(4- 

trifluoromethylphenyl)-2,4-dihydropyrazol-3-one for the compound from example Id) and 
3 -amino-2 -hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the 
title compound was obtained as a solid (0.018 g, 8 %). l H NMR (300MHz, d 6 -DMSO) 5 
9.8 (s, 1H), 8.20(d, J = 7.6Hz, 2H), 8.14 (s, 1H), 7.99 (d, J = 7.7Hz, 1H), 7!84 (d, J = 
10 7.2Hz, 2H), 7.72 (d, J = 7.1Hz, 1H), 7.63 (m, 2H), 7.38 (m, 5H), 7.21(m, 2H), 4.71(s, 2H), 
4.68(s, 2H). MS(ES) m/z 589(M+H) + . 

Example 98 

3-fN-M -(3 ,4-dimethvlphenvl V3-meth vlsulf anvlmeth vl'5-oxO' 1 ,5-dih vdropvrazol-4- 
vlidenelhvdrazino 1-2 -hvdroxvbiphenvl-3-carboxvlic acid: 

15 a) 4-methylsulfanyl-3-oxo-butyric acid; ethyl ester: 

To a solution of sodium thiomethoxide (5.0 g, 0.071 mol) in methanol (100 mL), 
stirred at 5°C under a slow nitrogen stream, was added a solution of ethyl 4- 
chloroacetoacetate (6.76 mL, 0.05 mol) in methanol. The reaction mixture was warmed up 
to room temperature and stirred for 18 hours. At the end reaction, methanol was evaporated 

20 and the aqueous was extracted with ether (3 times). The combined organics were dried and 
concentrated. The residue was further purified by distillation at 70-80°C (O.lmmHg) to give 
the title compound. MS(ES) m/z 163 (M+H)\ 177 (M+H)\ ( mixture of methyl ester and 
ethyl ester). 

b) 2-(3,4^imethylphenyl)-5-methylsulfanylmethyl-2,4-dihydropyrazol-3-one: 

25 Following the procedure of example Id), except substituting 4-methylsulfanyl-3- 

oxo-butyric acid; ethyl ester for ethyl acetoacetate, the title compound was prepared as a 
solid (0.6 g, 16 %). 'H NMR (300 MHz, DMSOd 6 ) 5 7.52 (s, 1H), 7.45 (d, J = 8.2Hz, 1H), 
7.18 (d, J = 8.2Hz, 1H), 5.48 (s, 1H), 3.5 (s, 2H), 2.27 (s, 3H), 2.25 (s, 3H), 2.22 (s, 3H). 

c) 3 - { N -[- 1 -(3,4-dimethylpheny l)-3-methylsulf anylmethy 1-5-oxo- 1 ,5-dihydropyrazol-4- 
30 ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)- 
5-methylsulfanylmethyl-2,4-dihydropyrazol-3-one for the compound from example Id) and 
3 -amino-2 -hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the 
title compound was obtained as a solid (0.09 g, 49 %). 'H NMR (300MHz, d 6 -DMSO) 8 
35 13.7 (br s, 1H), 9.8 (s, 1H), 8.15 (s, 1H), 7.98 (d, J = 7.8Hz, 1H), 7.82 (d, J = 7.8Hz, 1H), 
7.74 (m, 2H), 7.65 (m, 2H), 7.19 (m, 3H), 3.79(s, 2H), 2.28 (s, 3H), 2.24 (s, 3H), 2.22 (s, 
3H). MS(ES) m/z 489(M+H) + . 
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Exam ple 99 

ylH .^ 1 ^Hr a7 inol-2'-hvHroxv hi p hRnvl-3^Q2adicaci^ 

a) 3-oxo-3-thiophen-3-yl-propiomc acid; ethyl ester. 
Followtheprocedureofexan^^ 

ace*l-l-n«thyl — ^ 

(300 MHz, DMSO- d6 ) 6 8.08 (d, J = 2.8Hz, 1H), 7.52 (d, J = 2.8Hz, 1H), 7.30 (s, 1H), 4.19 
(m,2H), 3.86 (s,2H), 1.28 (m,3H). 

b) M3,4-dhnethylphenyl)^ hen 
, Following the procedure of example Id), except substituting 3-oxo-3-thK>phe D -3- 

yl - pr opionic acid; ethyl ester for ethyl acetoacetate, the title compound ^as p^pared asa 
JL (0.95 g, 27 %). 'H NMR (300 MHz, DMSO-d 6 ) 5 7.8 (s, 1H), 7.57 (m, 4H), 7.18 (d, J 
= 8.3Hz, 1H), 5.89 (s, 1H), 2.27 (s, 3H), 2.24 (s, 3H). 

c) 3HN'-[-H3,4-dime*y^^ 
5 v lidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylicacid;: 

S-thiopta-^Wihytopy^-one for 4e compound fro m example Id) and 3 - 

„ m poe„d w« obtained . . so.id (0.09 « %>. * NMR <300MHz. d -DMSO, 6 134 
in n, . 1H1 13 1 (br s 1H), 9.8 (a, 1H). 8.45 (d. I = 2.7 Hz, IH>, 8.)6 (s. 1H). 7.97 (d. J - 
« 7^ > -7.7Hz, >H), 7.67 („, 5H), ,..9 0* 3H), 7.27 C, 3H). 2.24 «, 3H). 

Rxam ple 100 

.i^^ ^hyHr^inol-rhydrn xyhiphenYl^^arboxyiica^ 
25 a) S-tmophen-S-yl-^trffluoromethylphenyl^ 

Following the procedure of example Id), except subsUtutxng 3 K,xo-3-th 1 o P he n -3 
propionic acid; ethyl ester for ethyl acetoacetate and 

dimethylhydrazine, the tide compound was prepared as a solid (2.7 g, 67 %)- H NMR (300 

30 1H> 7.54 (d, J - 5.0Hz, 1H), 5.78 (s, 1H). 
b) 3 M N45-o*o-H4-.rffl»or.m^^^^ 

ylid«»]hydrazi»o)-2--bydroxybiphe 1 ,yl-3-c a ib«zylicacid; ; _ 

FoBwtlK pr^«fex^>.l«).«<^=»b ! «tutin 8 5- UH o P b^3-,^ 

rtihK ^»lph»y)>2,4^,dn WaB .1.3^z for te compoundfrom ezazople d) «=d 
35 3'- U n i oo.2,hyd ro xybiphe„yl-3.o„bo X ,. i o add; ft. 

L compound «. obonned aa a solid (0.025 g, 13 %). H NMR (300MHz, d.-DMSO) 8 
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13.9 (br s, 1H), 9.8 (s, 1H), 8.53 (d, J = 2.8 Hz, 1H), 8.29 (d, J = 8.5Hz, 2H), 8.15 (s, 1H), 
7.8 (m, 7H), 7.6 (t, J = 7.8Hz, 1H), 7.12 (m, 2H). MS(ES) m/z 551(M+H) + . 

Example 101 

3 9 - i N- r5-oxo- 1 -(4-trifluoromethvlphenvl V3>methvlsulf anvlmethvl- 1 ,5-dihvdropvrazol-4- 
5 vlidenelhvdrazino )~2 , -hvdroxvbiphenvl-3-carboxvlic acid: 

a) 5-methylsulfanyl-2-(4-trifluoromemylphenyl)«2,4Kiihydropyrazol-3-one: 

Following the procedure of example Id), except substituting 4-methylsulfanyl-3- 
oxo-butyric acid; ethyl ester for ethyl acetoacetate and 4-trifluoromethylphenylhydrazine 
for 3,4-dimethylphenylhydrazine, the title compound was prepared as a solid (0.9 g, 21 %). 
10 *H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J = 8.6Hz, 2H), 7.8 (d, J = 8.6Hz, 2H), 5.49 (s, 
1H), 3.5 (s, 2H), 2.05 (s, 3H). 

b) 3MN45-oxo-l-(4-trifluoromemylphenyl)-3-m^ 
4-ylidene]hydrazino } -2 -hy droxybiphenyl-3-carboxylic acid; : 

Follow the procedure of example le), except substituting 5-methylsulfanyl-2-(4- 
15 trifluoromethylphenyl)-2,4-dihydropyrazol-3-one for the compound from example Id) and 
3 -amino-2 -hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the 
title compound was obtained as a solid (0.065 g, 35 %). l H NMR (300MHz, d 6 -DMSO) 5 
13.7 (br s, 1H), 9.8 (s, 1H), 8.19 (s, 1H), 8.15 (d, J = 8.2Hz, 2H), 7.99 (d, J = 7.5Hz, 1H), 
7.84 (m, 3H), 7.8 (d, J = 7.5Hz, 1H), 7.75 (t, J = 7.4 Hz, 1H), 7.22 (m, 2H), 3.9 (s, 2H), 2.23 
20 (s, 3H). MS(ES) m/z 529 (M+H) + . 

Example 102 

N-(3 -<N-fl-(3 .4-dimeth vlphenvl V 3 -meth vl-5-oxo- 1 .5-dih vdro-pvrazol-4- 
vlidenelhvdrazino>-2-hvdroxvbiphenvl>3-vl')methanesulfonamide 

a) N-(3-nitro-2-hydroxybiphenyl-3-yl)-methanesulfonamide: 

25 3 -amino-3-nitrobiphenyl-2-ol (0.37 g, 1.62 mmol) in chloroform (10 mL) was 

treated with methylsulfonic chloride (2.4 mmol). After stirred at room temperature for 18 
hours, the reaction mixture was added water. Layers were separated and the organic layer 
was dried and concentrated. The resulting gum was dissolved in THF, added 10% sodium 
hydroxy and heated to reflux for 18 hours. The precipitated was collected and washed with 

30 ether to give the the title compound as yellow solid (0.45 g, 90 %). MS(ES) m/z 309 
(M+H)\ 

b) N-(3-amino-2'-hydroxybiphenyl-3-yl)-methanesulfonamide: 

Follow the procedure of example 3d), except substituting N-(3 -nitro-2 - 
hydroxybiphenyl-3-yl)-methanesulfonamide for 2 -methoxy-3 -nitrobiphenyl-3-carboxylic 
35 acid;, the title compound was prepared as a solid. MS(ES) m/z 279 (M+H) + . 

c) NK3-{N-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydro-pyrazol-4- 
y lidenejhydrazino } -2 -hydroxybiphenyl-3-yl)methanesulf onaraide: 
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Follow the procedure of example le), except substituting N-(3'-amino-2- 
hydroxybiphenyl-3-yl)-methanesulfonamide for the compound from example 1c), the title 
compound was obtained as a solid (0.053 g, 13 %). MS(ES) m/z 492 (M+H)*. 

Example 103 
5 3-rNVl-benzori.31dioxol-5-vl-3-me^ 
2 -hvdroxvbiphenvl-3-carboxvlic acid: 

a) 2-benzo[l ,3]dioxol-5-yl-5-methyl-2,4-dihydropyrazole-3-one: 

Aqueous sodium nitrite (0.69 g, 10 mmol) was added slowly to a stirred solution of 
[l,3]dioxol-5-phenylaniline (1.27 g, lOmmol) in aqueous HC1 (0.5 mL) at-10°C to-20°C 
10 over 20 min. Then a solution of tin chloride in aqueous HC1 was added rapidly. After 30 
min. at -20°C, the solid was collected and washed with diethyl ether to afford a crude 
product. 

Following the procedure of example Id), except substituting the above crude 
product for 3,4-dimethylphenylhydrazine, the title compound was prepared as a solid 
15 (0.035 g, 8 %). *H NMR (300 MHz, DMSO-de) 5 7.38 (s, 1H), 7.28 (d, J = 8.5Hz, 1H), 6.8 
(d, J = 8.4Hz, 1H), 5.97 (s, 2H), 3.46 (s, 2H), 2.2 (s, 3H). 

b) 3'-DST-( 1 -benzo[ 1 ,3]dioxol-5-yl-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene)hydrazino]-2-hydroxybipheny 1-3-carboxylic acid; : 

Follow the procedure of example le), except substituting 2-benzo[l,3]dioxol-5-yl- 
20 5-methyl-2,4-dihydropyrazole-3-one for the compound from example Id) and 3'-amino-2- 
hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the title 
compound was obtained as a solid (0.051 g, 66 %). 'H NMR (300MHz, d 6 -DMSO) 8 13.9 
(br s, 1H), 13.1 (br s, 1H), 9.8 (s, 1H), 8.14 (s, 1H), 7.98 (d, J = 7.7Hz, 1H), 7.80 (d, J = 
7.7Hz, 1H), 7.73 (m, 1H), 7.62 (t, J = 7.7Hz, 1H), 7.47 (s, 1H), 7.39 (d, J = 8.5Hz, 1H), 7.17 
25 (m, 2H), 7.0 (d, J = 8.5Hz, 1H), 6.07 (s, 2H), 2.33 (s, 3H). MS(ES) m/z 458 (M+H)\ 

Example 104 

3'- 1 N'-f l-(3.5-dimethvlphenvlV3-methvl'5-oxo> 1 ,5-dihvdropvrazol-4-vlidene1hvdrazino ) - 
2'-hvdroxvbiphenvl-3-carboxvlic acid: 

a) 2-(3,5^1imethylphenyl)-5-methyl-2,4-dihydropyrazole-3-one 

30 Following the procedure of example Id), except substituting 3,5- 

dimethylphenylhydrazine for 3,4-dimethylphenylhydrazine, the title compound was 
prepared as a solid (2.62 g, 52 %). ! H NMR (300 MHz, CDC1 3 ) 8 7.46 (s, 2H), 6.8 (s, 1H), 
3.4 (s, 2H), 2.33 (s, 6H), 2.18 (s, 3H). 

b) S'-fN'-EHS^-dimethylphenyO^-methyl-S-oxo-l^-dihydropyrazoM- 
35 ylidene]hydrazino}-2 f -hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 2-(3,5-dimethylphenyl)- 
5-methyl-2,4-dihydropyrazole-3-one for the compound from example Id) and 3'-amino-2- 
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hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the title 
compound was obtained as a solid (0.22 g, 50 %). 'H NMR (300MHz, d 6 -DMSO) 6 13.7 
(br s, 1H), 13.1 (br s, 1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.97 (d, J = 7.7Hz, 1H), 7.80 (d, J = 
7.7Hz, 1H), 7.72 (dd, J = 1.9Hz and 6.8Hz, 1H), 7.62 (t, J = 7.7Hz, 1H), 7.58 (s, 2H), 7.17 
5 (m, 2H), 7.0 (d, J = 8.5Hz, 1H), 6.87 (s, 1H), 2.33 (s, 9H). MS(ES) m/z 443 (M+H) + . 

Example 105 

3'- ( N'-r 1 -(3>4-dimethvlphenvl V3-methvl-5-o xo- 1 .5-dihvdropvrazol-4-vIidene1h ydrazino ) - 
4 > -hvdroxvbiphenvl-4-carboxvlic acid: 

a) 3 -nitro-4 -hydroxybiphenyl-4-carboxylic acid;: 

10 Follow the procedure of example 7c), except substituting 4 '-hydroxybiphenyl-4- 

carboxylic acid; for 6-(5-chloro-2-hydroxyphenyl)-pyridine-2-carboxylic acid;, the title 
compound was prepared as a solid (1 g, 84 %). MS(ES) m/z 260 (M+H)\ 

b) 3 -amino-4 -hydroxy biphenyl-4~carboxy lie acid;: 

Follow the procedure of example 3e) except substituting 3 -nitro-4 - 
15 hydroxybiphenyl-4-carboxylic acid; for 2-hydroxy-3 -nitrobiphenyl-3-carboxylic acid;, the 
tide compound was prepared as a solid (0.88 g, 40 %). MS(ES) m/z 230 (M+H)\ 

c) 3 -{N'-ll-CS^dimethylphenyD-S-methyl-S-oxo- l,5-dihydropyrazol-4- 
ylidene]hydrazino}-4-hydroxybiphenyl-4-carboxylic acid;: 

Follow the procedure of example le), except substituting 3 -amino-4- 
20 hydroxybiphenyl-4-carboxylic acid; for the compound from example 1c), the title 
compound was obtained as a solid (0.067 g, 74 %). MS(ES) m/z 443 (M+H) + . 

Example 106 

3 - ( NjJ 1 -(3-chloro-4-methvlphenvl V3-methvl-5-oxo- 1 .5-dihvdropvrazol-4- 
vlidenelhvdrazino 1-2 -hvdroxvbiphenvl-3-carboxvlic acid; 

25 a) 2-(3-chloro-4-methylphenyl>5~methyl-2,4-dihydropyrazol-3-one: 

Following the procedure of example Id), except substituting 3-chloro-4- 
methylphenylhydrazine for 3,4-dimethylphenylhydrazine, the title compound was prepared 
as a solid (3.5 g, 63 %). l H NMR (300 MHz, DMSO-d 6 ) 8 7.84 (s, 1H), 7.65 (d, J = 8.3Hz, 
1H), 7.37 (d, J = 8.5Hz, 1H), 5.29 (br s, 2H), 2.33 (s, 3H), 2.16 (s, 3H). 

30 b) 3 -{N-[lK3^hloro^methylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 2-(3,5-dimethylphenyl)- 
5-methyl-2,4-dihydropyrazole-3-one for the compound from example Id) and 3 -amino- 2- 
hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the title 

35 compound was obtained as a solid (0.22 g, 47 %). 3 H NMR (300MHz, d 6 -DMSO) 5 13.7 
(br s, 1H), 13.1 (br s, 1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.98 (s, 1H), 7.97 (d, J = 7.1Hz, 1H), 
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7.79 (m, 2H), 7.7 (d, J = 7.1Hz, 1H), 7.62 (t, J = 7.6Hz, 1H), 7.42 (d, J = 8.5Hz, 1H), 7.19 
(m, 2H), 2.23 (s, 6H). MS(ES) m/z 463 (M+H) + . 



3WN > -ri-(3,4-dimethvlphenvlV3-me^ 
5 4-hvdroxvbiphenvl-3-carboxvlic acid: 

a) 3 -amino-4 -hy droxybiphenyl-3-carboxy lie acid; : 

Follow the procedure of example 7c), except substituting 3 -nitro-4 - 
methoxybiphenyl-3-carboxylic acid; for 6-(5-chloro-2-hydroxyphenyl)-pyridine-2- 
carboxylic acid;, the crude product was isolated. 
10 Follow the procedure of example 3d), except substituting the above crude product 

for 2 -methoxy-3 -nitrobiphenyl-3-carboxylic acid;, the title compound was prepared as a 
solid. 'H NMR (300 MHz, DMSO-d 6 ) 5 8.1 (s, 1H), 7.9 (d, J = 7.7Hz, 1H), 7.8 (d, J = 
7.7Hz, 1H), 7.56 (m, 3H), 7.06 (d, J = 7.8 Hz, 1H). 

b) 3-{N'-[l-(3,4-dimethylphenyl>3-methyl-5-oxo-l,5Kiihydropyrazol-4- 
15 ylidene]hydrazino}-4-hydroxybiphenyl-3-carboxylic acid;: 

Follow the procedure of example le), except substituting 3 -amino-4 - 
hydroxybiphenyl-3-carboxylic acid; for the compound from example lc), the title 
compound was obtained as a solid (0.05 g, 63 %). MS(ES) m/z 443 (M+H). 



20 3 z (N - f 1 -(3 .4-dimethvlphenvlV3-methvl-5-oxo- 1 »5-dihvdrepvrazol-4-vlidenelhvdrazino 1 - 
2-hvdroxvbiphenvl-3-phosphonic acid: 

a) 3-bromobenzenediazonium tetrafluoroborate 

3-Bromoaniline (17.2 g; 0.1 mol.) was added to a solution of lithium 
tetrafluoroborate (12.0 g; 0.128 mol.) in cone, hydrochloric acid; (20.0 mL) and water (80.0 
25 mL) and the resulting suspension was cooled to 5 °C and treated dropwise with a solution 
of sodium nitrite (6.9 g; 0.1 mol.) in water (20.0 mL). The mixture was stirerd at 5 °C for 
lh then filtered and the precipitate washed with cold water (20.0 mL), cold methanol (2 x 
20.0 mL) and diethyl ether (3 x 20.0 mL) to give the title compound (25.1 g; 93%). 

b) (3-bromophenyl)phosphonic acid; 

30 A suspension of the compound from Example 109a) (25.0 g; 0.093 mol.) in ethyl 

acetate (140 mL) was treated with phosphorous trichloride (8.2 mL; 0.094 mol.) followed 
by copper (I) bromide (2.07 g; 0.014 moL). The mixture was warmed to initiate reaction 
(gas evolution) and then allowed to stir at room temperature (ice-bath cooling applied when 
necessary to avoid excessive exotherm), then when gas evolution has ceased the mixture is 

35 stirred and heated at 50 °C for a further 40 min. After cooling, water (30.0 mL) was slowly 
added and the reaction volume reduced to -50 mL by evaporation. The solid precipitate 
was removed then treated with 107c? aqu. sodium hydroxide (100 mL) and filtered to 



Example 107 



Example 108 
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remove insoluble material. The filtrate was acid;ified to pH 4 with cone, hydrochloric acid; 
then left at room temperature overnight and filtered and the solid crystallised from 6M aqu. 
hydrochloric acid; (60 mL) to afford the ttile compound (5.21 g; 24%) as a colorless solid. 

mp 144-149 °C. 
5 c) (5 -chloro-2 -methoxybiphenyl-3-yl)phosphonic acid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 
chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting the 
compound from Example 108b) for the compound of la), the title compound was prepared 
(0.95 g; 76%) as a white powder. MS(ES) m/z 299 [M+H]. 
10 d) (5 -chloro-2 -hydroxybiphenyl-3-yl>phosphonic acid;: 

Follow the procedure of example 3d), except substituting from Example 108c) for 
the compound from example 3c), the title compound was prepared as a solid (0.83 g; 90%). 
MS(ES) m/z 285 [M+H]. 

e) (5 -chloro-2'-hy droxy-3 -nitrobiphenyl-3-yl)phosphonic acid;: 

15 Following the procedure of Example 7c), except substituting the compound of 

108d) for the compound of 7c), the title compound was prepared (0.76 g; 69%). MS(ES) 
m/z 330 [M+H]. 

f) (3 ~anuno-2Miydroxybiphenyl-3-yl)phosphonic acid;, hydrochloride salt: 

Following the procedure of example 3e) except substituting the compound from 
20 Example 108e) for 2 -hydroxy-3 -nitrobiphenyl-3-carboxylic acid;, the title compound was 
prepared as a solid (0.33 g, 88 %). MS(ES) m/z 266 (M+H). 

g) 3-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxybiphenyl-3-phosphonic acid; 

Following the procedure of example le), except substituting the compound from 
25 Example 108f) for the compound from example 1c), the title compound was obtained as a 
red solid (0.092 g, 18 %). ! H NMR (300 MHz, DMSO-d 6 ) 5 13.8 (br s, 1H), 10.5-9.5 (br s, 
1H), 7.89-7.53 (ra, 7H), 7.23-7.10 (m, 3H), 2.34 (s, 3H), 2.27 (s, 3H), 2.22 (s, 3H). 

Example 109 

3 , -(N-ri-r3.4-dimethvlphenvlV3-methyl-5-oxo-L5>dihvdropvrazol^vUd ene1hvdrazino>- 
30 2-hvdroxvbiphenvl-3,4-dicarboxvlic acid: 

a) 5 -Chloro-2*-methoxy-biphenyl-3,4-dicarboxylic acid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 
chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 4- 
bromophthalic acid; for the compound of la), the title compound was prepared (4.5 g; 82%) 
35 as a white powder. MS(ES) m/z 307 [M+H]. 

b) 5'-Chloro-2 '-hydroxy-biphenyl-3,4-dicarboxylic acid;: 
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Follow the procedure of example 3d), except substituting from Example 109a) for 
the compound from example 3c), the title compound was prepared as a solid (4.2 g; 98%). 
MS(ES) m/z 293 [M+H]. 

c) 5'-Chloro-2 -hydroxy-3 ~nitro-biphenyl-3,4-dicarboxylic acid; 

5 Following the procedure of Example 7c), except substituting the compound of 

109b) for the compound of 7c), the title compound was prepared (4.7 g; 98%). MS(ES) m/z 
338 [M+H]. 

d) 3 -Amino-2-hydroxy-biphenyl-3,4-dicarboxylic acid;, hydrochloride salt: 

Following the procedure of example 3e) except substituting the compound from 
10 Example 109c) for 2 -hydroxy-3 -nitrobiphenyl-3~carboxylic acid;, the title compound was 
prepared as a solid (4.1 g, 99 %). MS(ES) m/z 274 (M+H). 

e) 3'-{N-[l-(3,4-dimethylphenyl)-3-methyI-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino }-2 -hydroxybiphenyl-3,4-dicarboxylic acid; 

Following the procedure of example le), except substituting the compound from 
15 Example 109d) for the compound from example lc), the title compound was obtained as a 
red solid (0.05 g, 63 %). Anal. (C 2 6H 2 2N4O 6 .0.75 H.O) calcd: C, 62.46; H, 4.74; N, 11.21. 
found: C, 62.63; H, 4.86; N, 10.84. 

Example 110 

2\6-dihvdroxv-3MNUl-(3.4-dime^ 
20 vlidenelhvdrazino lbiphenvl-3-carboxvlic acid: 

a) 5 -Chloro-4-hydroxy-2 -methoxy-biphenyl-3-carboxylic acid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 
chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 5-bromo-2- 
hydroxybenzoic acid; for the compound of la), the title compound was prepared (4.5 g; 
25 70%) as a white powder. MS(ES) m/z 279 [M+H]. 

b) 5 -Chloro-4,2-dihydroxy-biphenyl-3-carboxylic acid- 

Follow the procedure of example 3d), except substituting from Example 1 10a) for 
the compound from example 3c), the title compound was prepared as a solid (2.9 g; 69%). 
MS(ES) m/z 265 [M+H]. 
30 c) 5 -Chloro-4,2 -dihydroxy-3 -nitrobiphenyl-3-carboxylic acid; 

Following the procedure of Example 7c), except substituting the compound of 
1 10b) for the compound of 7c), the title compound was prepared. MS(ES) m/z 310 [M+H]. 
d) 3 -Amino-4,2 -dihydroxy-biphenyl-3-carboxylic acid;, hydrochloride salt: 

Following the procedure of example 3e) except substituting the compound from 
35 Example 1 10c) for 2 -hydroxy-3 -nitrobiphenyl-3-carboxylic acid;, the title compound was 
prepared as a solid (0.9 g, 37 %). MS(ES) m/z 246 (M+H). 
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e) 2\6-dihydn>xy-3'-{N-[H3,4-di^ 
ylidene]hydrazino}biphenyl-3-carboxylic acid; 

Following the procedure of example le), except substituting the compound from 
Example HOd) for the compound from example lc), the title compound was obtained as a 
5 red solid. Anal. (C25H22N4O5.O.5 Hp) calcd: C, 64.23; H, 4.96; N, 1 1 .98. found: C, 
64.37; H, 4.97; N, 11.85. 

Exam ple 111 

4*aza-3-{N-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyi^ol-4- 

ylidene]hydrazino } -2 -hydroxybiphenyl-5-carboxylic acid; 
10 a) 2-(5-chloro-2-methoxyphenyl)isonicotinic acid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 

chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 2- 

chloroisonicotinic acid; for the compound of la), the title compound was prepared as a grey 

powder (2.3 g; 87%) as a white powder. MS(ES) m/z 264 [M+H]. 
15 b) 2-(5-chloro-2-hydroxyphenyl)isonicotinic acid;: 

Follow the procedure of example 3d), except substituting from Example 1 1 la) for 

the compound from example 3c), the title compound was prepared as a solid (1.55 g; 82%). 

MS(ES) m/z 250 [M+H]. 

c) 2-(5-chloro-2-hydroxy-3-nitrophenyl)isonicotinic acid;: 

20 Following the procedure of Example 7c), except substituting the compound of 

111b) for the compound of 7c) t the title compound was prepared as an orange powder (1.1 
g; 65 %). MS(ES) m/z 296 [M+H]. 

d) 2-(3-Amino-2-hydroxyphenyl)isonicotinic acid;, sodium salt: 

Following the procedure of example 3e) except substituting the compound from 
25 Example 1 1 lc) for 2 -hydroxy-3 -nitrobiphenyl-3-carboxylic acid;, the title compound was 
prepared as a solid (0.81 g, 94 %). MS(ES) m/z 246 (M+H). 

e) 4-aza-3 { N - [ 1 -(3 ,4-dimethy Ipheny l)-3 -methyl-5-oxo- 1 ,5 -dihy dropyrazol-4- 
y lidene]hy drazino } -2 -hy droxybipheny 1-5-carboxy lie acid; 

Following the procedure of example le), except substituting the compound from 
30 Example 11 Id) for the compound from example lc), the title compound was obtained as a 
red solid (0.19 g; 43%). 'H NMR (300 MHz, DMSO-d 6 ) 6 13.8 (br s, 1H), 8.74 (d, J = 4.9 
Hz, 1H), 8.53 (s, 1H), 7.97 (m, IH), 7.85 (d, J = 7.3 Hz, 1H), 7.78-7.64 (m, 3H), 7.21 (d, J 
= 8.2 Hz, 1H), 7.09 (t, J = 7.9 Hz, 1H), 2.32 (s, 3H), 2.28 (s, 3H), 2.24 (s, 3H). 

Example 112 

35 3 { N -[ 1 -(3,4-dimethylphenyl>5-oxo- 1 ,5-dihydropyrazol-4-y lidene]hydrazino } -2'- 
hydroxybiphenyl-3-carboxylic acid; 
a) M3,4-dimethylphenyl)-l,2-dihydropyrazol-3-one 
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A suspension of 3,4-dimethylphenylhydrazine hydrochloride (2.0 g; 0.012 mol.) 
and potassium carbonate (3.2 g; 0.023 mol.) in anhydrous ethanol (40.0 raL) was treated 
dropwise with diethyl(ethoxymethyleen)malonate (2.5 g; 0.012 mol.) and the mixture 
stirred and heated under reflux for 3 h. After cooling the mixture was evaporated and the 
5 residue suspended in water and acid;ified to pH 2 followed by extraction with ethyl acetate. 
After drying and evaporation the resulting intermediate l-(3,4-dimethyl-phenyl)-3-oxo-2,3- 
dihydro-li/-pyrazole-4-carboxylic acid; ethyl ester was dissolved in methanol (10.0 mL) 
and 10% aqueous sodium hydroxide (10.0 mL) and stirred at room temperature for 3 h and 
then heated under reflux to effect hydrolysis. The solution was cooled and acid;ified to pH 

10 4 with 3M aqu. hydrochloric acid; and stirred at room temperature for 2h to effect 

decarboxylation. The mixture was extracted with ethyl acetate, dried and evaporated to 
give the title compound (87%) as a yellow solid. ! H NMR (300 MHz, CDC1 3 ) 5 7.61 (d, J = 
2.3 Hz, 1H), 7.55 (dd, J = 8.2 and 2.3 Hz, 1H), 7.48 (t, J = 1.3 Hz, 1H), 1.16 (d, J = 8.2 Hz, 
lH),3.50(d, J =1.3 Hz, 2H). 

15 b) 3MN-[l-(3,4-dimethylphenyl)-5-oxo^ 
hydroxybiphenyI-3-carboxylic acid; 

Following the procedure of example le), except substituting the compound from 
Example 112d) for the compound from example 1c), the title compound was obtained as a 
red needles, mp 226-228 °C (ethanol). l U NMR (300 MHz, DMSO-d 6 ) 5 8.20 (s, 1H), 8.14 

20 (s, IH), 7.97 (m, 1H), 7.81 (m, 1H), 7.73-7.61 (m, 4H), 7.26-7.13 (m,3H), 2.29 (s, 3H), 2.25 
(s, 3H). Anal. (C24H20N4O4.I.O CH 3 CH 2 OH) calcd: C, 65.87; H, 5.52; N, 11.81. found: 
C, 65.17; H, 5.73; N, 11.58. 

Example 113 

3-INMl-(3.4-dimethvlphenvlV3-m 
25 2 -hvdroxvbiphenvl-3-sulfonic acid; 

a) 5 -chloro-2-methoxybiphenyl-3-sulfonic acid;: 

Following the procedure of Example lb), except substituting 2-methoxy-5- 
chlorophenylboronic acid; f or 4-carboxyphenylboronic acid; , and substituting 3- 
bromobenzenesulfonic acid; for the compound of la), the title compound was prepared 
30 (0.41 g) as a white powder. MS(ES) m/z 299 [M+H]. 

b) 5 -chloro-2 -hydroxybiphenyl-3-sulf onic acid; : 

Follow the procedure of example 3d), except substituting from Example 1 13a) for 
the compound from example 3c), the title compound was prepared as a solid (0.87 g; 99 %). 
MS(ES)m/z285[M+H]. 
35 c) 5 -chloro-2-methoxy-3 -nitrobiphenyl-3-sulfonic acid;: 
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Following the procedure of Example 7c), except substituting the compound of 
1 13b) for the compound of 7c), the title compound was prepared as a yellow solid. MS(ES) 
m/z 330 [M+H] used directly in the following step without further purification. 

d) 3 -amino-2-hydroxybiphenyl-3-sulfonic acid;: 

5 Following the procedure of example 3e) except substituting the compound from 

Example 113c) for 2-hydroxy-3 -nitrobiphenyl-3-carboxylic acid;, the title compound was 
prepared as a solid MS(ES) m/z 266 (M+H) used directly in the following step without 
further purification. 

e) 3 - { N - [ 1 -(3 ,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihy dropyrazol-4- 
10 ylidene]hydrazino }-2 -hydroxybiphenyl-3-sulfonic acid- 
Following the procedure of example le), except substituting the compound from 

Example llOd) for the compound from example 1c), the title compound was obtained as a 

red solid (0.01 g). MS(ES) m/z 479 (M+H). 

Example 114 

15 5-(3'-( /sT>fl-(3.4-IMmethvlphenvlV3-methvl>5-oxo-1.5~dihv dropvrazol-4- 

Ylidenelhvdrazino>-2-hvdroxvbiDhenvl-3-vlmethvlene)thiazolidine-2.4-dione; 

a) 3-Methoxy-4 -nitrobiphenyl-4-carbaldehyde 

A solution of l-bromo-2-methoxy-3-nitrobenzene (2.30 g; 9.9 mmol) in 1,4- 
dioxane (80.0 mL) was treated with tetrakis(triphenylphosphine)palladium(0) (0.15 g). 

20 After 2 min. 3-formylbenzeneboronic acid (1.48 g; 9.9 mmol) was added followed by of 
2M aqu. sodium carbonate (9.9 mL; 19.8 mmol). The reaction mixture was stirred and 
heated under reflux for 18h. The reaction was cooled to room temperature and partitioned 
between ethyl acetate and 3M aqueous hydrochloric acid. The organic layer was separated 
and the aqueous layer was extracted with ethyl acetate (2x). The combined organic layers 

25 were washed with brine, dried and evaporated and the residue was purified by 

chromotography (silica gel, 5 % ethyl acetate/hexanes) to give the title compound (1.62g; 
63%) as a yellow oil. MS(ES+) m/e 258 [M+Hf. 

b) 5-(2-Methoxy-3-nitrobiphenyl-3-ylmethylene)thiazolidine-2,4-dione 

A solution of 3-methoxy-4-nitrobiphenyl-4-carbaldehyde in (1.62 g; 6.3 mmol) in 
30 ethanol (35.0 mL) was treated with 2.4-thiazolidinedione (738 mg; 6.3 mmol) then with 
piperidine (100 uL). The mixture was stirred and heated under reflux for 12h. Additional 
4-thiazolidinedione (370 mg; 3.1 mmol) was added and the reaction was stirred and heated 
under reflux for a further lh with the formation of a yellow precipitate. The reaction was 
cooled to room temperature, filtered and the precipitate was washed with ethanol to give 
35 the title compound (880 mg; 40%) as a yellow solid. 
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c) 5-(2-Hydroxy-3-nitro-biphenyl-3-ylmethylene)thiazolidine-2,4-dione 

A solution of 5-(2 -methoxy-3 -nitrobiphenyI-3-ylmethylene)thia2olidine-2 > 4-dione 
(875 mg; 2.45 mmol) in glacial acetic acid (25.0 mL) was treated with 48% aqueous 
hydrobromic acid solution (25.0 mL). and the solution was stirred and heated under reflux 
5 for 12h. The reaction was cooled to room temperature and filtered to give 400 mg (48 %) 
of 5K2-hydroxy-3-nitrc-biphenyl-3-ylmethylene)-thiazolidine-2,4-dione as a bright yellow 
solid. 

d) 5-(3-Annno-2-hydroxybiphenyl-3-ylmethylene)thiazohdine-2,4-dione 

A solution of 5-(2 -hydroxy-3 -nitrobiphenyl-3-ylmethylene)thiazolidine-2 ) 4-dione 
10 in (400 mg; 1.17 mmol) in concentrated hydrochloric acid (20.0 mL) was added tin 

dichloride (640 mg; 3.36 mmol) and the mixture was stirred and heted under reflux for 12h. 
The reaction is cooled to room temperature, filtered and the precipitate is washed with 
water to give a solid which was purified by chromatography (ODS silica, gradient elution, 
[10-90% acetonitrile/water (0.1 % TFA)] to give the title compound (120 mg; 33%) as an 
15 orange solid. MS(ES+) m/e 313 [M+Hf. 

e) 5-(3 -{ i\T-[1^3 > 4-Dimethylphenyl)-3-methyl-5"OXo-l,5-dihydro-pyrazol-4- 
ylidene]hydi^zino}-2-hydroxybiphenyl-3~ylmethylene)thiazolidine-2,4-dione 

Following the procedure of Example 1(e) except substituting the compound from Example 

1 14(d) for the compound from Example 1(c), the title compound was prepared (52 mg; 
20 100%) as a brown solid. MS(ES+) m/e 526 [M+H] + . 

Example 115- Capsule Composition 
An oral dosage form for administering a presently invented agonist of the TPO 

receptor is produced by filing a standard two piece hard gelatin capsule with the ingredients 

in the proportions shown in Table I, below. 
25 Table I 

INGREDIENTS AMOUNTS 

^.{N'-fl^ADimethylphenyl^-methyM-oxo-l^- 25 mg 

dihydropyrazol^ylidene]hydra2ino}-3-hydroxybiphenyl-4- 

carboxylic acid; (Compound of Example 1) 

Lactose 55 mg 

Talc 16 mg 

Magnesium Stearate 4 mg 

Example 116 - Injectable Parenteral Composition 
An injectable form for administering a presently invented agonist of the TPO 
receptor is produced by stirring 1 .5% by weight of 4'- { N-[l-(3,4-dimethylphenyl)-3- 
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methyl-5-oxo- 1 ,5-dihy dropyrazol-4-y lidenejhy drazino } -3 -hydroxy bipheny 1-3-carboxy lie 
acid; (Compound of Example 2) in 10% by volume propylene glycol in water. 

Example 1 17 - Tablet Composition 
The sucrose, calcium sulfate dihydrate and a presently invented agonist of the TPO 
5 receptor, as shown in Table II below, are mixed and granulated in the proportions shown 
with a 10% gelatin solution. The wet granules are screened, dried, mixed with the starch, 
talc and stearic acid;, screened and compressed into a tablet. 

Table n 

INGREDIENTS AMOUNTS 
S'-fN^fl-CS^-dimethylphenyD-S-methyl-S-oxo-US- 20 mg 

dihydropyrazol-4-ylidene]hydrazino}-2 , -hydroxybiphenyl-3- 
carboxylic acid; 
(Compound of Example 3) 

calcium sulfate dihydrate 30 mg 

sucrose 4 mg 

starch 2 mg 

talc 1 mg 

stearic acid 0.5 mg 

Preferred among the compounds of the present invention are the following; 
10 3-{N-[3-cyclopropyl-l-(3, 4-dimethylphenyl)-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid; 

[ 1 -(4-fluoro-3-methylpheny 1)- 3-methy 1-5-oxo- 1 ,5-dihydropyrazol-4-ylidene]hy drazino } -2 - 
hydroxybiphenyl-3-carboxylic acid; 

3-{N-[3»methyl-5-oxo-l-(4-trifluoromethylphenyl)-l,5-dihydropyrazol-4- 
1 5 ylidene]hy drazino } -2 -hy droxybipheny 1-3-carboxylic acid; 

3 - { N -[ 1 -(3,4-Dimethy lphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4-ylidene]hydrazino }- 

2 -hydroxybiphenyl-3-carboxylic acid; 

3-{N , -[l-(3,4~dimethylphenyl>3-meto^ 

2- hy droxy-3 -tetrazol-5-ylbiphenyl ; 

20 3 - { N -[ 1 -(3-fluoro-4-methy lpheny l)-3-methy 1-5 -oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino}-2 -hy droxybipheny 1-3-carboxylic acid; 

3- {N-[l-(3,4-dmethylphenyl)-3-ethyI^ 
hydroxybiphenyl-3-carboxylic acid; 
3-{lSr-[H3,4-dimethylphenyl)-3^ 

25 hydroxy-3-tetrazol-5-ylbiphenyl; 

3-{N-[l-(3-chloro-4-methylphenyl>3-methyl-5-oxo-l,5-dihydropyrazol-4- 
y lidene]hy drazino } -2-hy droxybipheny 1-3-carboxy lie acid; 
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3 - {N'-[l-(3 Adimethylphenyl)-3- 
5-fluoro-2-hydroxybiphenyl-3-carboxylic acid; 

3-{N-[l<3,4-Dimethylphenyl)-3-methoxy-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 
5 3-Aza-3-{N'-[M4-tert-buty^ 

ylidene]hydrazino }-2 -hydroxybiphenyl-5-carboxylic acid; 
3 , -{N-[3-methyl-l-(4-methylphen^ 
hydroxybiphenyl-3-carboxylic acid; 

[ 1 -(4-fluoro-3-methy lpheny l)-3-methy 1-5-oxo- 1 ,5-dihy dropy razol-4-ylidene]hy drazino } -2- 
10 hydroxybiphenyl-3-carboxylic acid; 

3- { N -[ 1 -(3,5-dimethylphenyl)-3-methy 1-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene]hydrazino }- 

2 -hydroxybiphenyl-3-carboxylic acid; 

(3- { N - [ 1 -(3 ,4-dimethy lphenyl)-3-methyl- 5-oxo- 1 ,5-dihy dropyrazol-4-y lidene]hydrazino}- 

2- hydroxy-3 -biphenyl)- 1,1,1 ,-trifluoromethanesulfonamide; and 

15 3 - { N - [ l-(3 ,4-dimethylphenyl)-5-oxo- 1 ,5-dihydropy razol-4-y lidenejhy drazino } -2 - 
hydroxybiphenyl-3-carboxylic acid. 

Particularly preferred among the compounds of the invention are following; 

3- { N - [3-cy clopropyl- 1 -(3 , 4-dimethy lphenyl)-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 

20 [l-(4-fluoro-3-methylphenyl)-3-methyl-5-oxo^ 
hydroxybiphenyl-3-carboxylic acid; 

3- {N-[3-raethyl-5-oxo- 1 -(4-trifluoromethylphenyl> 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxy bipheny 1-3-carboxy lie acid; 

3 - { N - [ 1 -(3,4-Dimethy lpheny l)-3-methy 1-5-oxo- 1 ,5-dihy dropy razol-4-y lidene]hydrazin o } - 
25 2 -hydroxybiphenyl-3-carboxylic acid; 

3- { N -[ 1 -(3 ,4-dimethy lpheny 1)- 3-methy 1-5-oxo- 1 ,5-dihydropy razol-4-ylidene]hy drazino } - 

2- hydroxy-3-tetrazol-5-ylbiphenyl; 

3 - {N -[ 1 -(3-fluoro-4-methylphenyl)-3-methy 1-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidenejhydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 
30 3-{N-[l-(3,4-dimethylphenyl)-3-ethyl-5-oxo-l,5-dihydropyrazol-4-ylidene]hydra^ 
hydroxybiphenyl-3-carboxylic acid; 

3- { N-[ l-(3,4-dimethy lpheny l)-3-ethyl-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene]hy drazino } -2- 
hydroxy-3-tetrazol-5-ylbiphenyl; 

3 - {N -[ l-(3-chloro-4-methy lpheny l)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 
35 ylidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 

3-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4-ylidene]hydrazino}- 
5-fluoro-2-hydroxybipheny]-3-carboxyIic acid; 
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3 - { N -[ 1 -(3,4-Dimethylpheny l)-3-rnethoxy-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxybipheny 1-3-carboxyiic acid; 
3-Aza-3-{N-[l-(4-tert-butylphenyl>3-methyl-5-oxo-l,5-dihydropyra2ol-^ 
ylidene]hydrazino } -2 -hydroxy biphenyl-5-carboxy lie acid; and 
3MN-[3-methyM-(4-methylpte^ 
hydroxybiphenyl-3-carboxylic acid. 

Particularly preferred among the compounds of the invention are following; 
3'HN-[3-cyclopropyl-l-(3,4-dimethylphenyl)-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -by droxy bipheny 1-3-carboxy lie acid; 
[l-(4-fluoro-3-methylphenyl)-3-methyl-5-oxo-^^ 
hydroxybiphenyl-3-carboxylic acid; 

3 - { N-[3-methyl-5-oxo- 1 -(4-trifluoromethylphenyl)- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxy biphenyl-3-carboxy lie acid; 

3-{N-[l-(3,4-dimethylphenyl)-3-methyl-5-oxcKl,5-dihydropyrazoM-yHdene]hydrazino}- 
2-hydroxy-3-tetrazol-5-ylbiphenyl; 

3 - { N-[ 1 -(3 ,4-Dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol^-ylidene]hydrazino } - 

2 - hydroxybiphenyl-3-carboxylic acid; 

3- {N'-[l-(3-fluoro-4-methylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxybipheny 1-3-carboxy lie acid; 
3-{N-[l-(3,4-dimethylphenyl^ 
hydroxybiphenyl-3-carboxylic acid; and 

3-{N-[l-(3,4-dimethylphenyl)-3-ethyl-5-oxo-l,5-dihydropyi^ol-4-yhdene]hydrazino}-2- 
hydroxy-3 -tetrazol-5-ylbiphenyl. 

The most preferred among the compounds of the invention is, 
3 - { N'-[l-(3,4-Dimethylphenyl)-3-methyl-5-oxo- 1 ^-dihydropyrazol-4-ylidene]hydrazino }- 
2-hydroxybiphenyl-3-carboxylic acid. 

The compound 3 -{N-[l-(3,4-Dimethylphenyl)-3-methyl-5-oxo-l,5- 
dihydropyrazol-4-ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid demonstrated 
an activity of, EC50 = 0.03 uM, 100%TPO in the above proliferation assay. 

While the preferred embodiments of the invention are illustrated by the above, it is 
to be understood that the invention is not limited to the precise instructions herein disclosed 
and that the right to all modifications coming within the scope of the following claims is 
reserved. 
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What is claimed is: 

1. A compound represented by the following Formula (I): 



5 




wherein: 

R, R 1 , R 2 and R 3 are each independently selected from hydrogen, C^galkyl, 
10 -(CH2) p OR 4 , -C(0)OR 4 , formyl, nitro, cyano, halogen, aryl, substituted aryl, 

substituted alkyl, -S(0) n R 4 cycloalkyl, -NR 5 R 6 , protected -OH, -CONR 5 R 6 , 
phosphonic acid, sulfonic acid, phosphinic acid, -S0 2 NR 5 R 6 , and a heterocyclic 
methylene substituent as represented by Formula (HI), 

R 4 



15 v (m) 

where, 
p is 0-6, 
n is 0-2, 

V, W, X and Z are each independently selected from O, S and NR 16 , where R 16 
20 is selected from: hydrogen, alkyl, cycloalkyl, Cj-C i2aryl, substituted alkyl, 

substituted cycloalkyl and substituted C^-C^aiyl* 

R 4 is selected from: hydrogen, alkyl, cycloalkyl, Cj-C^aryl, substituted alkyl, 
substituted cycloalkyl and substituted Ci-C^ 33 ^* and 
R 5 and R 6 are each independently selected from hydrogen, alkyl, substituted 
25 alkyl, C3_6cycloalkyl, and aryl, 

or R 5 and R*> taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen; 
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m is 0-6; and 

AR is a cyclic or polycyclic aromatic ring containing from 3 to 16 carbon atoms 
and optionally containing one or more heteroatoms, provided that when the 
5 number of carbon atoms is 3 the aromatic ring contains at least two heteroatoms 

and when the number of carbon atoms is 4 the aromatic ring contains at least one 
heteroatom, and optionally substituted with one or more substituents selected 
from the group consisting of: alkyl, substituted alkyl, aryl, substituted 
cycloalkyl, substituted aryl, aryloxy, oxo, hydroxy, alkoxy, cycloalkyi, acyloxy, 
10 amino, N-acylamino, nitro, cyano, halogen, -C(0)OR 4 , -C(0)NR 1< >R 11 , - 

S(O) 2 NR 10 R 11 , -S(0) n R 4 and protected -OH, 
where n is 0-2, 

R 4 is hydrogen, alkyl, cycloalkyl, Ci-C^aryl, substituted alkyl, substituted 
cycloalkyl and substituted Cj-C^aryU ^ 

15 RlO r! 1 are independently hydrogen, cycloalkyl, Ci-C^aryl substituted 

cycloalkyl, substituted Ci-C^aryl, alkyl or alkyl substituted with one or more 
substituents selected from the group consisting of: alkoxy, acyloxy, aryloxy, 
amino, N-acylamino, oxo, hydroxy, -C(0)OR 4 -S(0) n R 4 -C(0)NR 4 R 4 - 
S(0)2NR 4 R 4 , nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, aryl, 

20 substituted aryl and protected -OH, 

or R 1 ** and R 1 1 taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen, 
where R 4 is as described above and n is 0-2; 

25 and pharmaceutically acceptable salts, hydrates, solvates and esters thereof; 

provided that at least one of R, R 1 , R 2 and R 3 is a substituted aryl group or a 
heterocyclic methylene substituent as represented in Formula (HI). 

30 2. A compound of claim 1 represented by the following Formula (II): 
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wherein: 

R, Rl, R 2 and R^ are each independently selected from hydrogen, Ci_galkyl, 
-(CH2) p OR 4 , -C(0)OR 4 , formyl, nitro, cyano, halogen, aryl, substituted aryl, 
substituted alkyl, -S(0) n R 4 , cycloalkyl, -NR 5 R 6 , protected -OH, -CONR 5 R 6 , 
phosphonic acid, sulfonic acid, phosphinic acid, -SO^NR^R^, and a heterocyclic 
methylene substituent as represented by Formula (HI), 

Ft 4 



10 V (III) 

where 
p is 0-6, 
n is 0-2, 

V, W, X and Z are each independently selected from O, S, and NR 16 , where R 16 
15 is selected from: hydrogen, alkyl, cycloalkyl, Ci-C^aryl, substituted alkyl, 

substituted cycloalkyl and substituted Ci-C^aryl, 
R 4 is hydrogen, alkyl, cycloalkyl, Ci-Cj^aryl, substituted alkyl, substituted 
cycloalkyl and substituted Cj-C^aryU and 

R^ and R^ are each independently selected from hydrogen, alkyl, substituted 
20 alkyl, C3_6cycloalkyl, and aryl, 

or R 5 and R^ taken together with the nitrogen to which they are attached 
represent a 5 to 6 member saturated ring containing up to one other heteroatom 
selected from oxygen and nitrogen; 

25 R 15 is selected from the group consisting of alkyl, Ci-C^aryl hydroxy, alkoxy, 

substituted alkyl, substituted C\-C\2^ry^ and halogen; 
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m is 0-6; and 

Y is selected from alkyl, substituted alkyl and a cyclic or polycyclic aromatic ring 
containing from 3 to 14 carbon atoms and optionally containing from one to three 

5 heteroatoms, provided that when the number of carbon atoms is 3 the aromatic 

ring contains at least two heteroatoms and when the number of carbon atoms is 4 
the aromatic ring contains at least one heteroatom, and optionally substituted 
with one or more substituents selected from the group consisting of: alkyl, 
substituted alkyl, C\-C\2^yh substituted cycloalkyl, substituted Ci-C|2aryl> 
10 hydroxy, aryloxy, alkoxy, cycloalkyl, nitro, cyano, halogen and protected -OH; 

and pharmaceutical^ acceptable salts, hydrates, solvates and esters thereof; 

provided that at least one of R, R 1 , R 2 and R^ is a substituted aryl group or a 
15 heterocyclic methylene substituent as represented in Formula (IH). 

3. A compound represented by Formula (II), as defined in claim 2, wherein: 
either: 

R is a substituted aryl; and R 1 is hydrogen; 

20 or: 

R is hydrogen; and R 1 is a substituted aryl; 
and in either case: 

R 2 and R^ are each independently selected from hydrogen, Chalky!, C ^alkoxy, 
nitro, cyano, halogen, aryl, substituted aryl, substituted alkyl, cycloalkyl, 
25 phosphonic acid, phosphinic acid and sulfonic acid; 

R 15 is selected from the group consisting of alkyl, substituted alkyl, Ci-C^aryl* 
alkoxy and halogen; 
m is 0-4; and 

Y is selected from, 

30 phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pyrimidinyl 

are optionally substituted with from one to three substituents selected from the 
group consisting of: alkyl, substituted alkyl, Ci-C^aryl* substituted Ci-C^aryl. 
alkoxy and halogen; 
and pharmaceutically acceptable salts, hydrates, solvates and esters thereof. 

35 

4. A compound represented by Formula (II), as defined in claim 2, wherein: 
R is a substituted Ci-C^aryi; 
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and 

R 1 is hydrogen; 

R 2 and R 3 are each independently selected from hydrogen, Cj.galkyl, C^galkoxy, 
nitro, cyano, halogen, substituted alkyl and cycloalkyl; 
5 R* 5 is selected from the group consisting of alkyl, substituted alkyl, Ci-C^aryL 

alkoxy and halogen; 
m is 0-2; and 

Y is selected from, 

phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pyrimidinyl 
10 are optionally substituted with from one to three substituents selected from the 

group consisting of: alkyl, substituted alkyl, Cj-C^aryl, substituted C^C\2^yh 
alkoxy and halogen; 
and pharmaceutical^ acceptable salts, hydrates, solvates and esters thereof. 

15 5. A compound represented by Formula (II), as defined in claim 2, wherein: 

R is a substituted phenyl or pyridinyl ring; and 
R* is hydrogen; 

r2 and R 3 are each independently selected from hydrogen, Cj^alkyl, substituted 
alkyl and halogen; 

20 R 15 is selected from the group consisting of Ci_ 4 alkyl, C^alkoxy, C 1 -C 12 aryl 

and halogen; 
m is 0; and 

Y is selected from, 

phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pyrimidinyl is 
25 optionally substituted with from one to three substituents selected from the group 

consisting of: alkyl, substituted alkyl, Cj-C^aryl, substituted C^-C^ary^ 
alkoxy and halogen; 
and pharmaceutical^ acceptable salts, hydrates, solvates and esters thereof. 

30 6. A compound of claim 1 selected from: 

4 , -{N-[l-(3,4-Dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4-ylidene]hydrazino}- 

3 - hydroxybiphenyl-4-carboxylic acid; 

4- {N-[l-(3 ,4-Dimethy ipheny l)-3-methy 1-5-oxo- 1 ,5-dihy dropyrazol-4-y lidene]hy drazino } - 
3 -hydroxybiphenyl-3-caiboxylic acid; 

35 3'-{N-[H3,4-Dimethylpte 

2 ? -hydroxybiphenyl-3-carboxylic acid; 
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3^{N'-[l-(4-tert-Butylphen^ 

2 -hydroxybiphenyl-3-carboxylic acid; 

2- Aza-3-{N-[l-(4-tert-butylpheny])-3-methyl-5-oxcKl,5-dihydropyrazol^ 
ylidenejhydrazino }-5 -chloro-2-hydroxybiphenyl-3-carboxylic acid; 

5 2-Aza-3 -{N- [ 1 -(4-tert-buty lphenyl)-3-methyl-5-oxo- 1 ,5-dihy dropyrazol-4- 
ylidene]hydrazino } -2 -hydroxy biphenyl-3-carboxy lie acid; 

3- Aza-3 { N- [ 1 - (4-tert-b^ 

ylidene]hydrazino}-2-hydroxybiphenyl-5-carboxylic acid; 

2-Aza-5 *-chloro-3 - { N , -[l-(3,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 

10 ylidene]hydrazino } -2 -hy droxybiphenyl-3-carboxyiic acid; 

2-A2a-3-{N-[l-(4-tert-butylphenyl>3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hy droxy-5 -methylbiphenyl-3-carboxylic acid; 
2-Aza-3^NHl-(3,4-dimethylphenyl)-3-me^^ 
ylidene]hydrazino}-2-hydroxy-5-methylbipheDyl-3-carboxylic acid; 

15 3 - { N - [ 1 -(4-tert-Buty lphenyl)-3-methy 1-5-oxo- 1 ,5-dihy dropy razol-4-y lidene]hy drazino } - 

2 - hydroxy-5 -methylbiphenyl-3-carboxylic acid; 

3- {N41-(3,4-dimethylphenyl)-3-me^ 
2-hydroxy-3-tetrazol-5-ylbiphenyl; 

3 - { N'- [ 1 -(3 ,4-dimethylphenyl)-3-methy 1-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene]hydrazino } - 
20 5 -fluoro-2 -hydroxybiphenyl-3-carboxylic acid; 
7-({N41-(3Adimethylphenyl>3-methy^^^ 

2- hy droxypheny l)quinolin-4[ lH]-one-3-carboxy lie acid; 

7-({N , -[l-(4-tert-butylphenyl)-3-methyl-5-oxcHl,5-dihydropyrazol-4-yUdene]hydraa 
hydroxyphenyl)quinolin-4[lH]-one-3-carboxylic acid; 
25 3-Aza-3HNMM3,4Klimethylpheny^^ 

ylidene]hy drazino } -2 -hydroxy biphenyl-5-carboxy lie acid; 

3- Aza-3 -(N-[ 1 - { 3-methyl-[4-( 1 -methylethyl)phenyl]-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene}hydrazino)-2-hydroxybiphenyl-5-carboxylic acid; 

3- Aza-3 - {N - [ 1 -(4-tertbutylphenyl-3-methy 1-5-oxo- 1 ,5-dihydropyrazol-4- 
30 ylidene]hydrazino}-2-hydroxybiphenyl-5-carboxylic acid; 

5'-CWoro-3-{N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 

ylidene]hydrazhio}-2-hydroxybiphenyl-3-carboxylic acid; 

3'-{N-[l-(3,4-DimethylpheTiyl)-3,5-dioxo-l,5-dihydropyrazol^-yUdene]hy 

hydroxybiphenyl-3-carboxylic acid; 
35 3-{N-[l-(2-Ethoxy-2-oxoethyl)-3-methyi-5-oxo-l,5-dihydropyrazol-4- 

ylidene]hy drazino } -2 -hydroxy bipheny 1-3-carboxylic acid; 
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3- { N -[ 1 -(3 ,4-dimethy lpheny l>3-methyl-5-oxo- 1 ,5-dihy dropyrazoI-4-y lidene]hy drazino } - 
2-hydroxy-4-(tetrazol-5-yl)biphenyl; 

3 -(N- { 1 -[2-(N-tert-butyl)amino-2-oxoethy l]-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene } hydrazino)-2 -hydroxybipheny 1-3-carboxylic acid; 
5 3 - { N - [3-Chloro- 1 -(3,4-dimethylpheny l)-5-oxo- 1 ,5-dihydropyrazol-4-ylidene] hy drazino } - 

2 - hydroxybipheny 1-3-carboxylic acid; 

5-chloro-3- { N -[ 1 -(3,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihy dropyrazol-4- 
ylidene]hydrazino } -2-hydroxy-4 -(tetrazol-5-yl)biphenyl; 

3 - { N -[ 1 -(3,4-Dimethylpheny l>3-methyI-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene]hydrazino }- 
10 2 -hydroxybiphenyl-3,5-dicarboxylic acid; 

3- Aza-3-{N-[l-(3,4-dimetty^^ 

ylidene]hy drazino } -2 -hy droxy-5 -rnethylbipheny 1-5-carboxy lie acid ; 
3-{N , -[l-(3,4-Dimethylphenyl>3-methyl-5-oxo-l,5-dihydropyrazol-4-ylidene]hydrazino}- 

2 - hydroxybiphenyl-4-carboxylic acid; 

15 3 - { N -[ 1 -(3,4-Dimethylphenyl>3-methoxy-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 

3- {N-[l-(4-methoxyphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4-ylidene 
hydroxybiphenyl-3-carboxylic acid; 

(3- {N -[ l-(3,4-dimethylphenyl)-3-m 
20 2-hydroxy-3 -biphenyl)- 1, 1 , 1 ,-trifluoromethanesulfonamide; 

3 - { N -[ 1 -(3,4-Dichlorophenyl)-3-methy 1-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene]hydrazino }- 

2 - hydroxybiphenyl-3-carboxylic acid; 

3 - { N - [3-methy 1-5-oxo- 1 -(3-txifluoromethylpheny 1)- 1 ,5-dihydropyrazol-4- 
ylidene]hy drazino } -2 -hydroxybipheny 1-3-carboxylic acid; 
25 8- { N -[ 1 -(3 ,4-dimethy Ipheny l)-3-methy 1-5 -oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino }quinolin-4[ lH]-one-3-carboxylic acid; 
3 - { N-[3-methyl-5-oxo- 1 -(4-trifluoromethylphenyl)- 1 ,5-dihydropyrazol-4- 
ylidenejhydrazino } -2 -hydroxybipheny 1-3-carboxylic acid; 

3- {N-[3-methyl-5-oxo-l-(4-N-methylcarboxamidolphenyl)-l,5-dihydropyrazol-4- 
30 ylidene]hydrazino } -2 -hydroxy bipheny 1-3-carboxylic acid; 

N-[l-(3-{N-[l -(3,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxybiphenyl-3-yl)methanoyl]methanesulfonarru 
3-{N-[3-methyl-5-oxo-l-phenyl-l,5-dihydropyrazol-4-ylidene]hydrazino}-2- 
hydroxy bipheny 1-3-carboxylic acid; 
35 3-{N-[3-methyl-l-(4-methylphenyl>^ 
hydroxybiphenyl-3-carboxylic acid; 
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3 { N'-[M4^hloropheny 
hydroxybiphenyl-3-carboxylic acid; 
3'-{NHl-(4-fluorophenyl)-3-^^ 
hydroxybiphenyl-3-carboxylic acid; 
5 3 - { N -[3-methy 1-5-oxo- l-(4-trifluoromethoxyphenyl)- 1 ,5-dihydropy razol-4- 
ylidene]hydrazino } -2 -hy droxybiphenyl-3-carboxylic acid; 
3-{NHH3,4^imethylphenyl>^ 

2 - hydroxybiphenyl-3-carboxylic acid; 

3 {^P-[H3,4^imethyIphenyl)-3-(l-methylethoxy>5-oxo- 1 ,5-dihydropyrazol-4- 
10 ylidenc]hydra2ino } -2 -hydroxybiphenyl-3-carboxylic acid; 

3- {N'-[3-tert-butyl-l-(3,4-dimethylphenyl)-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino }-2 -hy droxybiphenyl-3-carboxylic acid; 
3MN43-methyl-l-(4-methyl-23,5,6-t^ 

ylidene]hydrazino } -2 -hy droxybiphenyl-3-carboxy lie acid; 
15 S^iN'-tlK^fluoro-S-methylphenylJ-S-methyl-S-oxo-l^-dihydropyrazol^ 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 

3 '-{N - [ l-(3.4-dimethylphenyl)-3-phenyl-5-oxo- 1 ,5-dihydropyrazol-4-ylidene]hydrazino }- 
2 -hydroxybiphenyl-3-carboxylic acid; 
3-{N4H3,4-dimethylpheny])-5-oxo-3-phra^ 
20 2-hydroxy-3-tetrazol-5-ylbiphenyl; 

3- { N-[ 1 -(3,4-dimethylphenyl)-3-methoxy-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino }-2-hydroxy-3 -tetrazol-5-ylbiphenyl; 
. 3-{N'-[l-(3,4-dimethylphenyl>^ 

2- hydroxy-3 -tetrazol-5-y lbiphenyl; 

25 3- {N'-[ l-(3,4-dimethylphenyl)-3-( l-methylethoxy)-5-oxo- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxy-3-tctrazol-5-ylbiphenyl; 

3- {N'-[ l~(4-fluorophenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4-ylidene]hydrazino }-2- 
hydroxy-3M:etrazol-5-ylbiphenyl; 

3-{N-[l-(4-fluoro-3-methylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol^ 
30 ylidene]hydrazino}-2-hydroxy-3-tetrazol-5-ylbiphenyl; 

3- { N-[3-methyl-5-oxo- 1 -(4-trifluoromethyiphenyl)- 1 ,5-dihydropyrazol-4- 

ylidenelhydrazinoy^-hydroxy-S-tetrazoI-S-ylbiphenyl; 

3MN41-(3.4-dimethylphenyl)-3-(pyrtf^ 

ylidenejhydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 
35 3-{N41-(3,4-dimethylpte^^ 

ylidene]hydrazino}-2-hydroxy-3-tetrazol-5-ylbiphenyl; 
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3- { N*-[ l-(3,4-dimethylphenyl)-3-pyridin-2-y 1-5-oxo-l ,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxy-3-tetrazol-5-ylbiphenyl; 
3 - { N - [ 1 -(3 .4-dimethy lpheny l)-3-(pyridin-2-yl-5-oxo- 1 ,5-dihydropyrazol-4- 
y lidene]hy drazino } -2 -hydroxy bipheny 1-3-carboxy lie acid; 
5 3- { N -[ 1 -(3-fluoro-4methylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 
y lidenejhy drazino } -2-hy droxy-3 -tetrazol-5-y Ibipheny 1 ; 
3 - { N - [ 1 -(3-fluoro-4-methy lphenyl)-3-methy 1-5-oxo- 1 ,5-dihy dropyrazol-4- 
ylidenejhydrazino } -2-hy droxybipheny 1-3-carboxy lie acid; 

3 - { N-[3-methyl-5-oxo- 1 -(4-trifluoromethylpyrimidin-2-yl)- 1 ,5-dihydropyrazol-4- 
10 ylidenejhydrazino } -2-hy droxybipheny 1-3-carboxylic acid; 

3 -N-tert-butoxy carbony lamino-3- { N -[ 1 -(3 ,4-Dimethy Ipheny l>3-methyl- 5-oxo- 1 ,5- 

dihy dropy razol-4-ylidene]hy drazino } -2-hy droxybiphenyl; 

3 -amino-3- { N -[ 1 -(3 ,4-dimethylphenyl)-3-methy 1-5-oxo- 1 ,5-dihydropyrazol-4- 

y lidene]hydrazino } -2-hy droxybipheny 1 ; 
15 3- {N - [ 1 -(3-fluorophenyl)-3-methyl-5-oxo- 1 ,5-dihy dropy razol-4-ylidene]hy drazino } -2- 

hydroxy-3-tetrazol-5-ylbiphenyl; 

3 { N - [ 1 -(3-fluoropheny l)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4-y lidenejhy drazino } -2 - 
hydroxybiphenyl-3-carboxylic acid; 

5- fN-^-methyl-S-oxo-l^^^.S^-pentafluoropheny^-US-dihydropyrazol-^ 
20 ylidene]hydrazino}-2-hydroxy-3-tetrazol-5-ylbiphenyl; 

3».{^p.[3-^lethyl-5-oxo-l-(2,3,4,5,6-pentafluo^ophenyl)-l,5-dihyd^opyrazol-4- 
ylidenejhydrazino }-2 -hydroxybipheny 1-3-carboxy lie acid; 

3 - { N - [ 1 -(3 ,4-difluorophenyl)-3-methy 1-5-oxo- 1 ,5-dihydropyrazol-4-y lidenejhy drazino } - 

2 - hydroxybiphenyl-3-carboxylic acid; 

25 3-{N-[l-(3,4-dimethylphenyl)-3-methoxymethyl-5-oxo-l,5-dihydropyrazol-4- 
ylidenejhydrazino } -2-hy droxybiphenyl-3-carboxy lie acid; 

3- { N'-[ 1 -(3,4-dimethy lphenyl)-3-methoxymethyl-5-oxo- 1 ,5-dihy dropyrazol-4- 
y lidenejhy drazino } -2-hydroxy-3 -tetrazol-5-ylbiphenyl ; 
3-{N-[l-(3,4-difluorophenyl>3-me^ 

30 hydroxy-3 -tetrazol-5-ylbiphenyl; 

3-{N-[l-(3,4-dimethylphenyl)-5-oxo-3-trifluoromethyl-l,5-dihydropyrazol-4- 
ylidenejhydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 

3 - { N - [ 1 -(3 ,4-dimethylphenyl)-3 -methyl-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene Jhy drazino } - 

6- fluoro-2 -hydroxybiphenyl-3-carboxylic acid; 
35 3-{N-[l-(3,4-dimethylphenyl>5-^ 

2 -hydroxybiphenyl-3-carboxylic acid; 



- 103- 



WO 01/89457 




PCT7US01/16863 



3-{N'-[l-(3,4-dimethy^ 
hydroxy-3-tetrazol-5-ylbiphenyl; 
3 , -{N , -[l-(3,4-dimethyIphenyl)-3Kl-methyl-lH-pyirol^^ 
y lidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 
5 3-{NHH3,4-dimethylphenyl^ 

ylidene]hydrazino}-2-hydroxy-3-tetra2ol-5-ylbiphenyl; 

3'-{N41-(3,4^imethylphenyl)-3-fiu^^ 
y lidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 
3- { N-[l-(3,4-dimethylphenyl)-3-furan-2-yl-5-oxo- 1 ,5-dihydropyrazol-4- 
10 ylidene]hydra2ino}-2-hydroxy-3-tetrazol-5-ylbiphenyl; 

N-(2Miydroxy-3MN'-[3-methyl-5-oxo- l-(4-trifluoromethyl-phenyl)- l,5-dihydro-pyrazol-4- 

ylidene]hydrazino}biphenyl-3-yl>l,14-trmuoromethajiesulfonamide; 

N-(2*-hydroxy-3MN4H3-fluoro-4-m^ 

ylidene]hy drazino }biphenyl-3-y 1)- 1 , 1 ,1-trifluoromethanesulf onamide; 
1 5 N-(2'-hydroxy-3'- { N-[l-(4-fluoro-3-methylphenyl)-3-methyl-5-oxo- 1 ,5-dihydro-pyrazol-4- 
ylidenejhy drazino }biphenyl-3-yl)- 1,1,1 -trifluoromethanesulfonamide; 
N-(2*-hydroxy-3MNHl-(3,4-difluorophenyO^^ 

y lidene]hydrazino }biphenyl-3-yl)- 1,1,1 - trifluoromethanesulfonamide ; 
N-(3'-{N , 41-(3,4-dimethylphenyl)-3-methyl-5-oxcKl,5-dihydropyrazol-^ 
20 ylidene]hydrazino }-2 -hydroxybiphenyl-3-yi)guanidine; 

3 - { N -[ 1 -(3,4-dimethylphenyl)-3-ethyl-5-oxo- 1 ,5-dihy dropyrazol-4-ylideneJhy drazino } -2- 
hydroxybiphenyl-3-carboxylic acid; 

3-{N-[l-(3,4-dimethylphenyl)-3-ethyl-5-oxo-l,5-dihydropyrazol-4-ylidene]hydrazin 

hydroxy-3'-tetrazol-5-ylbiphenyl; 
25 3 { N'- [ 1 -(3,4-dimethylphenyl)-5-oxo-3-thien-2-yl- 1 ,5-dihydropyrazol-4- 

ylidene]hydrazino }-2 , -hydroxybiphenyl-3-carboxylic acid; 

3'-{N'-[3-cyclopropyl-H3,4-dimethylphenyl>5-oxo-l,5-dihydropyrazol-4- 

ylidene]hydrazino } -2 -hydroxybiphenyl-3-carboxylic acid; 

3qN'-[l-(3,4^imethylpheny^ 
30 ylidene]hydrazino)-2-hydroxybiphenyl-3-carboxylic acid; 

3 - { N - [ 1 -(3 ,4^raethy lpheny 1^ 

hydroxybiphenyl-3-carboxylic acid; 

3MNHH3,4-dimethylphenyl)-3-(l-me^ 

ylidenejhy drazino } -2 '-hydroxybiphenyl-3-carboxy lie acid; 

35 3'-{N'-[3-(benzyloxymethylH<3^ 

ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid; 
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3-{N'-[3^thyI-5-oxo-l-(4-trifluoromethylphenyl)-l,5-dihydropyrazol-4- 
ylidene]hydrazino }-2'-hy droxybipheny 1-3-carboxy lie acid; 
3-{N'-[5-oxo-l-(4-trifluoro^ 
hydroxybiphenyl-3-carboxylic acid; 
5 34N4-l-(3,4-dimethylphenyl)-3-hydroxyme^ 

ylidene]hydrazino } -2 -hy droxybiphenyl-3-carboxylic acid; 
3^N43-benzyloxymethyl-5-oxo-H4-trifluoro^ 
ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 
3'.{N , -[-lK3,4-dimethylphenyl)-3-methyIsulfanylmethyI-5-oxo-l,5 
10 ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid; 

3». {N'-[- l-(3,4-dimethylphenyl)-5-oxo-3-thiophen»3-yl- 1 ,5-dihydropyrazol-4- 
ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid; 

y- { N-[5-oxo- 1 -(4-trifluoromethy lphenyl)-3-thiophen-3-yl- 1 ,5-dihydropyrazol-4- 

yUdene]hydrazirio}-2-hy droxybipheny 1-3-carboxy lie acid; 
15 3-{NM5-oxcHH4-trifluo 

yiidene]hydrazino } -2 -hy droxybipheny 1-3-carboxy lie acid; 

N-(3 - { N-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydro-pyrazol-4- 

y Iidene]hydrazino } -2 -hy droxybipheny l-3-yl)methanesulf onamide; 

3*-|K<l-benzo[13]dioxol-5-yl-3-methyl-5-ox^ 
20 2 -hydroxybiphenyl-3-carboxylic acid; 

3'-{N-[l-(3,5-dimethylphenyl^ 

2- hydroxybiphenyl-3-carboxylic acid; 

3 - { N - [ 1 -(3 ,4-dimethy lpheny 1>3 -methy 1-5-oxo- 1 ,5-dihy dropy razol-4-ylidene]hy drazino } - 

4 -hydroxybiphenyl-4-carboxylic acid; 

25 3-{N'-[l-(3-chloro-4-methylphenyl)-3-niethyl-5-oxo-l,5-dihydropyrazol-4- 
ylidenejhydrazino } -2 -hy droxybipheny 1-3-carboxy lie acid; 
3MNMM3,4-dimethylphenyl)-3-methyl^ 
4 -hydroxybiphenyl-3-carboxylic acid; 

3- {N-[l-(3,4-dimethylphenyl)-3-^^ 
30 2 -hydroxybiphenyl-3-phosphonic acid; 

3^N-[l-(3,4-dimethylphenyl)-3-m^ 
2-hydroxybiphenyl-3,4-dicarboxylic acid; 

2\6-dihydroxy-3 , -{N , -[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol^ 

ylidenejhy drazino } bipheny I-3-carboxy lie acid; 
35 4-aza-3-{N-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 

ylidene]hydrazino }-2 -hydroxybiphenyl-5-carboxylic acid; 
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3MN'-[ l-(3,4-dimethylpheny^^^ 
hydroxybiphenyl-3-carboxylic acid; 

3 f - {N'-[ 1 -(3 ,4-dimethylpheny l)-3-methyl-5-oxo- 1 ,5-dihy dropyrazol-4-ylidene]hydrazino } - 
2 -hydroxybiphenyl-3-sulfonic acid; and 
5 5-(3-{ N-[l<3,4-Dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 

ylidene]hydrazino}-2-hydroxybiphenyl-3-ylmethylene)thiazolidine-2,4-dione; 
and pharmaceutically acceptable salts, hydrates, solvates and esters thereof. 

7. A compound of claim 1 which is 

0 3 , -{N , -[l-(3,4-Dimethylphenyl)-3-methyl-5-oxo-l,5-dihydropyrazol-4- 
ylidene]hydrazino } -2 -hydroxybipheny 1-3-carboxylic acid 
and pharmaceutically acceptable salts, hydrates, solvates and esters thereof. 

8. A method of treating of thrombocytopenia in a mammal, including a human, in 
5 need thereof which comprises administering to such mammal a therapeutically 

effective amount of a compound of Formula (I), as described in claim 1 . 

9. A method as claimed in claim 8, wherein the mammal is a human. 

0 10. The method of claim 9 wherein the compound is selected from the compounds 
listed in Claim 6. 

11. A method of enhancing platelet production in a mammal, including a human, in 
need thereof which comprises administering to such mammal a therapeutically 

:5 effective amount of a compound of Claim 1 . 

12. A method as claimed in claim 1 1 , wherein the mammal is a human. 

13. The method of claim 1 1 wherein the compound is selected from the compounds 
>() listed in Claim 6. 

14. A pharmaceutical composition for use in enhancing platelet production which 
comprises a compound of Claim 1 and a pharmaceutically acceptable carrier. 



15. Use of a compound of Formula (I), as described in claim 1, in the manufacture of a 
medicament for use in treating of thrombocytopenia. 
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16. The method of claim 8 wherein the compound is administered orally. 

17. The method of claim 8 wherein the compound is administered parenterally. 

5 

18. A method of agonizing the TPO receptor in a subject which comprises 
administering an effective amount of a compound of Formula (I), as described in claim 
1. 

10 19. A process for preparing a pharmaceutical composition containing a 

pharmaceutically acceptable carrier or diluent and an effective amount of a compound 
of the Formula (I) as described in claim 1 and pharmaceutically acceptable salts, 
hydrates, solvates and esters thereof which process comprises bringing the compound 
of the Formula (I) into association with the pharmaceutically acceptable carrier or 

15 diluent. 

20. A process for preparing a compound of Formula (II) by reaction of a compound of 
Formula (VII) 



20 




or a protected form thereof with a compound of Formula (VIII) or tautomeric 
equivalent (IX) 

R 15 -^N^O R 15 ^yOH 
N-N N-N 

Y (VLQ) Y (IX) 

25 wherein 
either: 

R is a phenyl or pyridinyl ring substituted by one or more of the following: - 
C(0)OH, tetrazole, phosphonic acid, sulfonic acid, hydroxy, methyl, fluoro, 
NHS0 2 CF 3 , C(0)NHS0 2 CH 3 , and R 1 is hydrogen, 

30 or: 
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R is hydrogen; and R 1 is a phenyl or pyridinyl ring substituted by one or more of 
the following: -C(0)OH, tetrazole, phosphonic acid, sulfonic acid, hydroxy, 
methyl, fluoro, NHS0 2 CF 3 , C(0)NHS0 2 CH 3 , 
and in either case: 

5 R 2 and R 3 are independently selected from hydrogen, Chalky! and halogen; 

R 15 is selected from the group consisting: of C^galkyl, C^galkoxy, 

trifluoromethyl and halogen; and 
Y is selected from, 

phenyl that is optionally substituted with from one to five substituents selected 
10 from the group consisting of: alkyl, substituted alkyl, trifluoromethyl and 

halogen; and 
followed if necessary or desired by salt formation. 

21. A method of Claim 8 further comprising co-administering a therapeutically 
1 5 effective amount of an agent selected from the group consisting of: a colony 

stimulating factor, cytokine, chemokine, interleukin or cytokine receptor agonist or 
antagonists, soluble receptors, receptor agonists or antagonist antibodies, or small 
molecules or peptides that act by the same mechanisms one or more of said agents. 

20 22. The method of Claim 21 wherein the agent is selected from the group consisting of : 
G-CSF, GM-CSF, TPO, M-CSF, EPO, Gro-beta, IL-11, SCF, FLT3 ligand, LIF, IL-3, 
IL-6, IL- 1 , Progenipoietin, NESP, SD-01 , IL-8, or IL-5 or a biologically active 
derivative of any of said agents. 

25 23. A pharmaceutical composition of Claim 14 further comprising co-administering a 
therapeutically effective amount of an agent selected from the group consisting of: a 
colony stimulating factor, cytokine, chemokine, interleukin or cytokine receptor 
agonist. 

30 24. The composition of Claim 23 wherein the agent is selected from the group 

consisting of: G-CSF, GM-CSF, TPO, M-CSF, EPO, Gro-beta, IL-11, SCF, FLT3 
Ligand, LIF, IL-3, 11^6, IL-1, or IL-5 or a biologically active derivative of any of said 
agents. 
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25. A method for enhancing platelet production obtained from a donor which 
comprises administering to such donor a therapeutically effective amount of a 
compound of Claim 1 prior to platelet pheresis, blood donation or platelet donation. 

5 26. A method for enhancing the number of peripheral blood stem cells obtained from a 
donor which comprises administering to such donor a therapeutically effective amount 
of a compound of Claim 1 prior to leukapheresis. 

27. A method of Claim 26 further comprising coadministering a therapeutically 
10 effective amount of a hematopoietic-cell mobilizing agent selected from the group 

consisting of: a colony stimulating factor, cytokine, chemokine, interleukin or cytokine 
receptor agonist, adhesion molecule anatgonists or antibodies. 

28. The method of Claim 27 wherein the mobilizing agent is selected from the group 
15 consisting of: G-CSF, GM-CSF, TPO, EPO, Gro-beta, IL-8, Cytoxan, VLA-4 inibitors, 

SCF, FLT3 ligand or a biologically active derivative of G-CSF, GM-CSF, TPO, EPO, 
Gro-beta or IL-8. 

29. An in vitro or ex vivo method for enhancing stimulation of megakaryocyte 

20 maturation and/or platelet production which comprises adding an effective amount of a 

compound of Claim 1 to the culture medium of cells that express the TPO receptor. 

30. An in vitro or ex vivo method for enhancing stimulation of megakaryocyte 
maturation and/or platelet production which comprises adding an effective amount of a 

25 compound of Claim 1 to the culture medium of stem cells, bone marrow cells, cord- 

blood cells or peripheral blood cells. 

31 . A method of claim 30, wherein the megakaryocytes or platelets are returned to the 
mammal following chemotherapy or radiation therapy. 



32. An in vitro or ex vivo method for enhancing the survival and/or proliferation of stem 
cells, bone marrow cells, cord-blood cells, peripheral blood cells or other types of cells 
expressing the TPO receptor in culture which comprises culturing said cell in a 
medium containing an effective amount of a compound of Claim 1 . 



30 
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33. A method of claim 32 further comprising co-administration of a therapeutically 
effective amount of a colony stimulating factor, cytokine, chemokine, interleukin or 
cytokine receptor agonist. 

5 

34. A method of claim 32 wherein the stem cells are returned to the mammal following 
chemotherapy or radiation therapy. 

35. A method of treating of neutropenia in a mammal, including a human, in need 

10 thereof which comprises administering to such mammal a therapeutically effective 

amount of a compound of Formula (I), as described in claim 1. 

36. An in vitro or ex vivo method for enhancing stimulation of neutrophil production 
which comprises adding an effective amount of a compound of Claim 1 to the culture 

15 medium of stem cells, bone marrow cells, cord-blood cells, peripheral blood cells or 

other types of cells expressing the TPO receptor. 

37. A method of claim 36, wherein the neutrophils are returned to the mammal following 
chemotherapy or radiation therapy. 



38. A method of claim 8 wherein said thrombocytopenia is due to myelosuppression 
caused by chemotherapy or radiation therapy. 

39. A method of claim 8 wherein said thrombocytopenia is due to an organ transplant. 



40. A method of claim 8 wherein said thrombocytopenia is due to bone marrow, stem cell, 
or liver transplant. 

41. A method of claim 8 wherein said thrombocytopenia is due to idiopathic 
30 thrombocytopenia purpura (ITP). 

42. A method of claim 8 wherein said thrombocytopenia is due to myelodysplastic 



35 43. A method of claim 8 wherein said thrombocytopenia is due to viral, fungal, microbial 



20 



25 



syndromes (MDS), aplastic anemia or leukemia. 



or parasitic infection. 
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44. A method of claim 8 wherein said thrombocytopenia is due to liver dysfunction. 

45. A method of claim 8 wherein said thrombocytopenia is due to surgical procedures. 

46. A method of claim 8 wherein said thrombocytopenia is due to treatment with antiviral 
or antibiotic agents. 

47. Use of a compound of Claim 1 as an immunological adjuvant. 

48. A use according to claim 42 where the immunological adjuvant is administered with a 
vaccine and/or immunomodulator. 

49. A compound of Claim 6 selected from: 

3'- {N -[ 1 -(3 ,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 

ylidene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid; 

3'-{N'-[l-(4-tert-Butylphenyl>3-methyl-5-oxo-l,5-dihydropyrazol-4- 

y!idene]hydrazino }-2 -hydroxybiphenyl-3-carboxylic acid 

3- { N'-[l-(3,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 

ylidenejhydrazino } -2-hydroxy-3 '-tetrazol-5-ylbiphenyl; 

3*-{N *-[ 1 -(3,4-dimethylphenyl)-3-methyl-5-oxo- 1 ,5-dihydropyrazol-4- 

ylidene]hydrazino}-5-fluoro-2-hydroxybiphenyl-3-carboxylic acid; 

3'-{N'- [3-methy 1-5-oxo- 1 -(4-trifluoromethy lphenyl)- 1 ,5-dihydropy razol-4- 

ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid; and 

3- {N-[l--(4-fluoro-3-methylphenyl)-3-methyl-5-oxo-l,5-dihydropyra2ol-4- 
yiidene]hydrazino ) -2 -hydroxybiphenyl-3-carboxylic acid. 

50. An intermediate used in the preparation of compounds of Claim 1 selected from: 

4- Amino-3'-hydroxybiphenyl-4-carboxylic acid; 
4-Amino-3-hydroxybiphenyl-3-carboxylic acid; 
3 -Amino-2 -hydroxybiphenyl-3-caiboxylic acid; 
3 -Amino-2 -hy droxybipheny 1-4-carboxylic acid ; 
3-Amino-2-hydroxy-3HlH-tetrazol-5-yl)biphenyl; 
3-Amino-2-hydroxy-4-(lH-tetrazol-5-yl)biphenyl; 
3-Amino-5-chloro-2-hydroxy-4'-(lH-tetrazol-5-yl)-biphenyl; 
6-(3-Amino-2-hydroxyphenyl)pyridine-2-carboxylic acid; 

6-(3- Amino-5-chloro-2-hy droxy pheny l)py ridine-2-carboxylic acid ; 
6-(3-Amino -2-hydroxy-5-methylphenyl)pyridine-2-carboxylic acid; 
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5-(3-Amino-2-hydroxyphenyl)nicotinic acid; 
5-(3>Amino2-hydroxy-5-methylphenyl)nicotinic acid; 

2- (3-Amino-2-hydroxyphenyl)isonicotinic acid; 

3- Amino-2-hydroxy-5-methylbiphenyl-3-carboxylic acid; 
3 - Amino-5 -fluoro-2 -hydroxy bipheny 1-3-carboxy lie acid ; 
3 -Amino-5-chloro-2-hydroxybiphenyl-3-carboxylic acid; 
3-Amino-2'-hydroxybiphenyl-3,5-dicarboxylic acid; 
N-[l-(3-AmincH2-hydroxybiphenyl-3-yl)metbanoyl]methanesulfo^ 

N-(3 -Amino-2 -hydroxybiphenyl-3-y 1)- 1,1,1 -trifluoro-methanesulf onamide; 
(3 -Amino-2 -hydroxybipheny l-3-yl)phosphonic acid; 
3-Aniino-2-hydroxybiphenyl-3,4-dicarboxylic acid; 
3 -Amino-4,2 , -dihydroxybiphenyl-3-carboxylic acid; 
3-Amino-2Miydroxybiphenyl-3-sulfonic acid; 
3 -Hydroxy-4 -nitrobipheny 1-4-carboxy lie acid ; 
3 -Hydroxy^ -nitrobiphenyl-3-carboxylic acid; 
2VHydroxy-3-nitrobiphenyl-3-carboxylic acid; 
2-Hydroxy-3~nitrobiphenyl-4-carboxylic acid; 
5-Oiloro-2-hydroxy-3-nitro-3 -( 1 H-tetrazol-5-yl)biphenyl ; 

5- Chloro-2-hydroxy-3-nitro-4-(lH-tetrazol-5-yl)biphenyl; 

6- (5-Chloro-2-hydroxy-3-nitrophenyl)pyridine-2-carboxylic acid; 
6-(2-Hydroxy-5-methyl-3-nitrophenyl)pyridine-2-carboxylic acid; 
5-(5-Chloro-2-hydroxy-3-nitrophenyl)nicotinic acid; 
5-(5-Chloro-2-hydroxy-5-methyl-3-nitrophenyl)nicotinic acid; 
2-(5-Chloro-2-hydroxy-3-nitrophenyl)isonicotinic acid; 

5 -Chloro-2 -hydroxy-3 -nitrobipheny 1-3-carboxylic acid; 
5-Chloro-2-hydroxy-3-nitrobiphenyl-3,5-dicarboxylic acid; 
N-[l-(5'-Chloro-2'-hydroxy-3'-nitrob^ 

1 , 1 , l-Trifluoro-N-(2 -hy droxy-3 , -nitxobiphenyl-3-yl)methanesulfonamide; 
(5-Chloro-2-hydroxy-3-nitrobiphenyl-3-yl)phosphonic acid; 
5 -Chloro-2 -hydroxy-3 -nitrobiphenyl-3,4-dicarboxylic acid; 
5 -Chloro-4,2 , -dihydroxy-3 -nitrobipheny 1-3-carboxy lie acid; 
5 -Chloro-2 -hydroxy-3 -nitrobipheny 1-3-sulfonic acid; 
2VMethoxy-3-nitrobiphenyl-3-carboxylic acid; 
2-Methoxy-3'-nitrobiphenyl-4-carboxylic acid; 
5-Chloro-2-hydroxy-3-(lH-tetrazol-5-yl)biphenyl; 

5- Chloro-2-hydroxy-4-(lH-tetra2»l-5-yl)biphenyl; 

6- (5-Chloro-2-hydroxyphenyl)pyridine-2-carboxylic acid; 
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6-(2-Hydroxy-5-methylphenyl)pyridine-2-carboxylic acid; 
6-(2-Hydroxy-5-methylphenyl)pyridine-2-carboxylic acid; 
5-(5-Chloro-2-hydroxy-5-methylphenyl)nicotinicacid; 

2- (5-Chloro-2-hydroxyphenyl)isonicotinic acid; 
5-Chloro-2-hydroxybiphenyl-3-carboxylicacid; 

5 '-Chloro-2 -hy droxybiphenyl-3,5-dicarboxy lie acid; 
N-[l-(5'-Chloro-2-hydroxybiphe^ 

3- Amino-3-nitrobipheny]-2-ol; 

(5'-Chloro-2 -hydroxybiphenyl-3-yl)phosphonic acid; 
5-Chloro-2 , -hydroxybiphenyl-3,4-dicarboxylic acid; 
S'-Chlor^^'-dihydroxybiphenyl-S-carboxylic acid; 
5-Chloro-2-hydroxybiphenyl-3-sulfonic acid; 
S-Chloro-a-methoxy-S'-ClH-tetrazol-S-yObiphenyl; 

5- Cbloro-2-methoxy-4-(lH-tetrazol-5-yl)biphenyl; 

6- (5-Ch]oro-2-methoxyphenyl)pyridine-2-carboxylic acid; 
6-(2-Methoxy-5-methylphenyl)pyridine-2-carboxyiic acid; 
6-(2-Methoxy-5-methylphenyl)pyridine-2-carboxylic acid; 
5-(5-Chloro-2-methoxy-5-methylphenyl)nicotinic acid; 
2-(5-Chloro-2-methoxyphenyl)isonicotinic acid; 

5 -Chloro-2 -methoxybiphenyl-3-carboxylic acid; 
5 , -Chloro-2-methoxybiphenyl-3,5-dicarboxylic acid; 
N-[l-(5*-Chloro-2-methoxybiphenyl-3-yl)methanoyl]methanesulfonamide; 

N-(2-Methoxy-3-nitxobiphenyl-3-yl)-acetamide; 
(5 -Chloro-2 -methoxybiphenyl-3-y l)phosphonic acid; 
5 , -Chloro-2-methoxybiphenyl-3,4-dicarboxylic acid; 
5 , -Chloro-4-hydroxy-2 -methoxybiphenyl-3-carboxylic acid; and 
5 -Chloro-2 -methoxybiphenyl-3-sulfonic acid. 
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